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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.

To find information about
your area of interest,
locate that area on the
Index to Map Sheets,
which precedes the soll
maps. Note the number of
the map sheet, and turn to
that sheet.
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INDEX TO MAP SHEETS

MAP SHEET

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the Index

F INTEREST

of numbers and letters.

to Map Units (see Con- NOTE: Map unit symbols in a soil

. . . y
ter?ts)’ which lists the map | survey may consist only of numbers or
units by symbol and ‘ letters, or they may be a combination

name and shows the
page where each map MAP SHEET
unit is described.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other Federal
agencies, State agencies including the Missouri Agricultural Experiment Station,
and local agencies. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1984 to 1989.
Soil names and descriptions were approved in 1990. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1990. This
survey was made cooperatively by the Soil Conservation Service and the
Missouri Agricultural Experiment Station. The Missouri Department of Natural
Resources provided soil scientists to assist with the fieldwork. Additional funding
was provided through the Macon County Soil and Water Conservation District by
the County Commission, private businesses, and individuals. The survey is part
of the technical assistance furnished to the Macon County Soil and Water
Conservation District.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping. If
enlarged, maps do not show the small areas of contrasting soils that could have
been shown at a larger scale.

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex, age, marital status, or handicap.

Cover: Second-growth alfalfa in an area of Mexico silt loam, 1 to 3 percent slopes. A crop
rotation that includes pasture and hay crops minimizes water erosion.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Macon County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the soil,
improvements needed to overcome the limitations, and the impact of selected
land uses on the environment.

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan
land use, select sites for construction, and identify special practices needed to
ensure proper performance. Conservationists, teachers, students, and specialists
in recreation, wildlife management, waste disposal, and pollution control can use
the survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow over bedrock.
Some are too unstable to be used as a foundation for buildings or roads. Clayey
or wet soils are poorly suited to septic tank absorption fields. A high water table
makes a soil poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cooperative Extension Service.

Russell C. Mills
State Conservationist
Soil Conservation Service
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Macon County is in the northeastern part of Missouri
(fig. 1). It is about 50 miles west of the Mississippi River
and 50 miles north of the Missouri River. It has a total
area of 520,026 acres, or about 812.5 square miles. In
1980, the population of Macon County was 16,700 (14).
Macon, the county seat, is in the east-central part of the
county. It had a population of 5,680 in 1980.

This survey updates the soil survey of Macon County
published in 1913 (18). It provides additional information
and larger maps, which show the soils in greater detail.

General Nature of the County

This section gives general information about the
county. It describes climate; natural resources; history
and development; farming; and physiography, relief,
and drainage.

Climate

The consistent pattern of climate in Macon County is
one of cold winters and long and hot summers. Heavy
rains occur mainly in spring and early summer, when
moist air from the Gulf of Mexico interacts with drier
continental air. Snow generally falls every winter and
often lasts a few weeks. The annual precipitation is
normally adequate for the growth of corn, soybeans,
and all grain crops.

Table 1 gives data on temperature and precipitation

Figure 1.—Location of Macon County in Missouri.

for the survey area as recorded at Macon, Missouri, in
the period 1951 to 1984. Table 2 shows probable dates
of the first freeze in fall and the last freeze in spring.
Table 3 provides data on length of the growing season.



In winter, the average temperature is 28 degrees F
and the average daily minimum temperature is 18
degrees. The lowest temperature on record, which
occurred at Macon on January 10, 1982, is -22
degrees. In summer, the average temperature is 75
degrees and the average daily maximum temperature is
86 degrees. The highest recorded temperature, which
occurred on July 15, 1954, is 112 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (50 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

Of the total annual precipitation, about 26 inches, or
about 65 percent, usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in
April through September is less than 21 inches. The
heaviest 1-day rainfall during the period of record was
5.2 inches at Macon on July 1, 1958. Thunderstorms
occur on about 53 days each year.

The average seasonal snowfall is about 24 inches.
The greatest snow depth at any one time during the
period of record was 18 inches. On the average, 15
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 60 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
65 percent of the time possible in summer and 45
percent in winter. The prevailing wind is from the south-
southeast. Average windspeed is highest, 12 miles per
hour, in spring.

Tornadoes and severe thunderstorms occur
occasionally but are local in extent and of short
duration. The amount and extent of damage are
variable. Hailstorms sometimes occur in scattered small
areas during the warmer part of the year.

Natural Resources

Coal is an important resource that influenced the
development of Macon County. From 1886 to 1965,
Macon County produced 43,973,260 tons of coal (5).
Coal deposits were first extracted with shaft mining
methods, and shafts to a depth of 185 feet or more
were not uncommon. By 1937, the coalbeds that could
be reached easily had been depleted. The development
of efficient, large-bucket shovels led to an increase in
surface-mining activities (5).

Soil Survey

Several extensive surface mines were developed in
the southern part of the county. Because of the depth
and the thin nature of the remaining natural coal
deposits, however, surface-mining activities in Macon
County have been abandoned.

Sandbars have developed along the channelized
Chariton River. These sandbars currently serve as a
source of sand for roads and concrete.

History and Development

Michael L. Chalfant, soil scientist, Missouri Department of Natural
Resources, helped prepare this section.

The earliest inhabitants of the survey area were
Indians, who hunted and camped along the major
streams. Burial mounds, which were generally
constructed from the upper horizons of the Gorin soils,
provide evidence of the Indians’ presence. The
Missouri, Fox, Sauk (Sac), and Sioux were among the
tribes encountered by early explorers and trappers, who
traveled up the Chariton River in pirogues, or boats
hewn from cottonwood trees (7). The Indians
constructed a stone fording bridge across the Chariton
River. This bridge was used by the early settlers to trap
fish and was later modified into the dam associated with
Hammock’s flour mill (4).

In 1827, the first European settlers, the James Loe
family, arrived in the area. They settled just south of the
present town of Callao (7). At the time of settlement,
large tracts of hardwood forest grew on the sloping
Winnegan and Keswick soils. Tall, native grass prairies
were extensive and highly productive, and the grasses
were well adapted to the climate and soils of the area
(18). This environment provided a variety of resources
for the pioneers. Black bear, elk, white-tailed deer,
bison, turkeys, prairie chickens, quail, and beaver
inhabited the forests and prairies (7).

Most of the early settlers came from the area that
includes present-day Howard and Randolph Counties.
These settlers previously had migrated to Missouri from
Kentucky and Virginia (8). The influx of settlers brought
about many changes. As a result of treaties and
because of pressure from the increasing population, the
Indians were forced to move from the area. Also, many
Indians died from diseases introduced by the European
immigrants. As the settlers began to farm the land, the
native vegetation was removed and the soils became
susceptible to erosion.

Macon County was organized in 1837. The first
county seat was the hamlet of Bloomington. The town
of Macon, which was originally called Hudson, became
the county seat in 1863. The population of Macon
County in 1837 was more than 5,000 (3). The town and
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the county were named for Nathaniel Macon, a leading
statesman (8).

The early settlers established their homes in areas of
Gifford and Chariton soils on the higher stream terraces
or in areas of Gorin and Winnegan soils on upland
ridges adjacent to streams. These locations provided
the settlers with easy access to lumber, water, and
shelter. The nearby prairies were used as open range
for livestock and were not settled initially because of the
difficulty of working the sod. Once the sod was broken
out, however, the settlers found that the upland prairie
soils and the bottom-land soils were very productive.
They planted tobacco, corn, winter wheat, rye, and
oats. Tobacco was the principal cash crop, and cattle
and hogs were the chief source of revenue. The native
grasses were well adapted to the landscape associated
with Armstrong, Purdin, Bevier, and Zook soils and to
the climate of the county. More than 50 varieties of
native grasses grew in Macon County, and cattle were
allowed to graze on the open range. Timothy and
orchardgrass were introduced as cool-season grasses
for early spring, late fall, and winter feeding. A decline
in soil fertility was noted by 1911, and thus attention
was given to growing more legumes and incorporating
more organic matter into the soil (18).

In 1860, the Bevier coal vein was discovered by a
well digger. During the period from 1910 to 1919,
Macon County led the state in coal production. The
annual output of coal was close to a million tons (9).
Mining brought to the area many new European
immigrants who were familiar with room-and-pillar
mining techniques, which were necessary to support the
unconsolidated bedrock. The coal seams are
interbedded with shale, limestone, and sandstone.
Under the coalbeds are huge supplies of fire clay and
potter’s clay (9). The Vanmeter soils formed in the
residuum above the bedrock, and the Lenzburg soils
formed in the excavated overburden.

In the early 1900’s, Macon County became involved
in a large-scale drainage project. Thousands of acres of
poorly drained and ponded Darwin and Chequest soils
on the flood plain along the Chariton River were drained
by a large channel. Swampland was converted to
cropland (7). Recent aerial photographs of the Chariton
River show that the new, straightened channel has
widened considerably in recent years and is now
developing the meanders of a natural stream.

Both of the major highways in Macon County follow
historic trails. State Highway 63 follows the historic Bee
trace from north to south along the Grand Divide. State
Highway 36 was constructed near the Hannibal and St.
Joseph stage road. This stage road provided the 1849
gold seekers their most direct route west (24).

Farming

Macon County is a rural county, and farming is the
main enterprise. The main crops are corn, soybeans,
winter wheat, legumes, and grasses. Raising beef cattle
and hogs is the main livestock enterprise.

In 1987, Macon County had 1,172 farms, which
averaged about 336 acres in size. Of the total acreage
used for farming, about 67 percent was used as
cropland (22).

At the time of the first settlement in 1827, much of
the county was covered with hardwood forests. These
wooded areas have been steadily cleared and
converted to agricultural uses. Currently, only about 16
percent of the acreage is wooded (70).

Before the Civil War, hemp and tobacco were the
major crops. Cattle were raised in limited numbers to
supplement income and to supply food to individual
families. After the Civil War, the production of grain,
especially corn, increased.

The total acreage and yields of crops have fluctuated
significantly during the past 100 years. In 1879, about
87,471 acres of corn was harvested. It yielded 37
bushels per acre. In 1987, about 26,000 acres yielded
about 105 bushels of corn per acre, and in 1988, which
was a year of severe drought, 19,000 acres yielded
about 53 bushels per acre (12).

Soybeans were introduced in the county in the early
1940’s. They gained popularity as a cover and forage
crop and currently make up the largest acreage of any
crop in the county. The acreage of harvested soybeans
increased from 18,300 acres in 1950, with an average
yield of 22 bushels per acre, to 102,500 acres in 1980,
with an average yield of 26 bushels per acre. In 1987,
the harvested acreage was 84,880 acres, with an
average yield of about 34 bushels per acre. In 1988, the
harvested acreage was 68,400 acres, with an average
yield of about 22 bushels per acre (12).

Livestock numbers have varied greatly since the turn
of the century. Both cattle and hog numbers were at a
low in 1850, when the county had about 7,432 cattle
and 31,773 hogs. In 1988, the county had about 34,500
hogs and 50,400 cattle (77). The highest numbers
recorded are 65,530 hogs in 1880 and 76,800 cattle in
1975 (12).

Physiography, Relief, and Drainage

Michael L. Chalfant, soil scientist, Missouri Department of Natural
Resources, helped prepare this section.

The landscape of Macon County is mainly
characterized by gently sloping to strongly sloping
uplands. The county is on the Dissected Till Plains,
which date from the Pre-lllinoian stage of the



Pleistocene Epoch. The surface was created by
glaciation. At least two glacial advances crossed the
survey area, and they transported glacial material that
buried previous landforms. When the glacial ice
retreated, it left a wide plain that gradually sloped
towards the south. This original plain surface was
modified by geological erosion and by deposition. In
some areas drainage patterns extend through the
glacial till overburden to the underlying bedrock
formations of Pennsylvanian and Mississippian age.
More nearly level areas that have not been dissected
have accumulated thick layers of loess. The present
topography is a product of these earlier processes, and
the only remnants of the once extensive plain currently
exist on the summits of drainage divides (5).

Macon County consists of two recognized
topographic divisions. The western two-thirds of the
county is in the Moderately Dissected Plains, and the
eastern one-third is in the Smooth Plains. The western
edge of the Grand Divide separates the two divisions.
The Grand Divide is a broad, nearly level to gently
sloping landform that is covered with loess and extends
in a north-south direction through the county. This
remnant plain is the drainage divide for the upper
reaches of the Missouri River and Mississippi River
systems.

Within the Smooth Plains division, the landscape
gradually slopes towards the southeast. This area is
drained by the Salt River and Bear Creek and their
tributaries. Putnam, Mexico, and Adco soils are on the
more stable, nearly level and very gently sloping upland
summits. They formed in loess or in loess and the
underlying pedisediments. In concave areas below the
broad summits, Leonard soils formed in a thin layer of
loess and in the underlying pedisediments or paleosol.
Leonard soils slope towards drainageways that lead into
tributaries of the Salt River. Keswick and Winnegan
soils on the lower side slopes have eroded to the
paleosol or into the underlying glacial till.

The Moderately Dissected Plains division is west of
the Grand Divide. The physiography exhibits transitional
characteristics, with the central part of the county
typified by a rolling topography and somewhat narrow
ridges. Adco and Bevier soils are on summits. Adco
soils formed in loess, and Bevier soils formed in loess
and pedisediments. Armstrong soils formed in
pedisediments and the underlying paleosol. They are on
back slopes. The central part of the county was the
most intensively mined area and has about 7,000 acres
of unreclaimed mine spoils that are mapped as
Lenzburg soils. The area is drained by the East and
Middle Fork of the Little Chariton River. Tributaries
include Long Branch Creek, Sweezer Creek, Claybank
Creek, and Stinking Creek.

Soil Survey

The western part of the county has the most
dissected topography. The predominant landforms are
narrow ridges with moderately steep to very steep side
slopes. The primary divides have a thin cap of loess
overlying pedisediments and glacial till. Bevier soils
formed on the narrow ridges. Purdin soils formed in
glacial till below the Bevier soils. This part of the survey
area is drained by the Chariton River and its tributaries,
which include Walnut Creek, Turkey Creek, White Oak
Creek, Painter Creek, Puzzle Creek, Mussel Fork, and
Brush Creek. All of the major streams in the Moderately
Dissected Plains division flow south through the county.

The major flood plains in the county are along the
Chariton and Salt Rivers. The Chariton River flood plain
is as much as 3 miles wide in some places. The poorly
drained Darwin and Chequest soils are the major soils
on the flood plain. Dockery and Floris soils formed in
silty and loamy alluvial deposits adjacent to the natural
stream channel. Chariton and Gifford soils are on the
high stream terraces adjacent to the flood plain. The
Chariton River has numerous tributaries, which drain
the western areas of the highly dissected uplands.
These smaller streams have deposited loamy and silty
sediments along the narrow flood plains. Floris, Tice,
Blackoar, and Piopolis soils formed in these sediments.
Bremer soils are on low stream terraces along these
tributaries. In some places limestone, sandstone, and
shale bedrock has been exposed by the downcutting of
streams.

The Salt River drains the eastern part of the county.
It has fewer tributaries and a steeper slope than the
Chariton River. The dominant soils are the frequently
flooded Piopolis and Wilbur soils. Moniteau and Vesser
soils are on the slightly higher flood plains along these
tributaries. The lower limits of streams have carved
deeply into preglacial deposits. In some places
sandstone, shale, and limestone bedrock has been
exposed.

How This Survey Was Made

This survey was made to provide information about
the soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and
management of the soils for specified uses. Soil
scientists observed the steepness, length, and shape of
slopes; the general pattern of drainage; the kinds of
crops and native plants growing on the soils; and the
kinds of bedrock. They dug many holes to study the soil
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unconsolidated material in which the soil
formed. The unconsolidated material is devoid of roots
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and other living organisms and has not been changed
by other biological activity.

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and natural vegetation of the area. Each kind of
soil is associated with a particular kind of landscape or
with a segment of the landscape. By observing the soils
in the survey area and relating their position to specific
segments of the landscape, a soil scientist develops a
concept, or model, of how the soils were formed. Thus,
during mapping, this model enables the soil scientist to
predict with a considerable degree of accuracy the kind
of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these obsen ations,
supplemented by an understanding of the soil-
landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, reaction, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties in terms of expected behavior of the
soils under different uses. Interpretations for all of the
soils are field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and some new interpretations are developed to meet

local needs. Data are assembled from other sources,
such as research information, production records, and
field experience of specialists. For example, data on
crop yields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy that a given
soil will have a high water table within certain depths in
most years, but they cannot assure that a high water
table will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those of
the soils in adjacent survey areas. Differences are the
result of additional soil data, modifications in series
concepts, variations in the intensity of mapping or in the
extent of the soils in the survey areas, or correlation
decisions that reflect local conditions.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by two or three kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils are natural objects. In common with other
natural objects, they have a characteristic variability in
their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.
Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and



management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small
areas and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions
of contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough

observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.



General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another
but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other
characteristics that affect management.

Soil Descriptions

1. Adco-Leonard Association

Very gently sloping and gently sloping, somewhat poorly
drained and poorly drained, silty soils; on uplands

This association consists of soils on broad upland
ridges that have long side slopes and small, branching
drainageways. These ridges generally are uniform in
elevation. They are in the upper reaches of watershed
basins. Slopes range from 1 to 6 percent.

This association makes up about 13 percent of the
county. It is about 53 percent Adco and similar soils, 37
percent Leonard soils, and 10 percent minor soils
(fig. 2).

Adco soils are somewhat poorly drained. They are
very gently sloping and are on ridgetops in landscape
positions higher than those of the Leonard soils.
Typically, the surface layer is very dark gray silt loam.
The subsurface layer is grayish brown, mottled silty clay
loam. The upper part of the subsoil is dark gray, mottled
clay. The lower part is grayish brown, mottled silty clay.
The substratum is dark gray, mottled silty clay loam.

Leonard soils are poorly drained. They are gently
sloping and are on concave head slopes of narrow
drainageways. Typically, the surface layer is very dark
grayish brown silty clay loam. The upper part of the
subsoil is dark grayish brown and grayish brown,
mottled silty clay. The lower part is grayish brown and
light brownish gray, mottled silty clay loam and silty
clay.

Minor in this association are the moderately well
drained Armstrong and Keswick soils, which are on
convex side slopes below the Leonard soils, and the
poorly drained Putnam soils, which are on the higher,
broader, nearly level ridgetops.

Most areas of this association are used for cultivated
crops or small acreages of pasture and hay. Other
areas are used for urban development. The major soils
are suited to corn, soybeans, grain sorghum, winter
wheat, and water-tolerant grasses and legumes. The
hazard of erosion and surface wetness during spring
and winter are the main management concerns in
cultivated areas. Overgrazing and grazing when the
soils are wet are the main concerns in managing
pasture.

The major soils in this association are suited to
building site development, local roads and streets, and
some kinds of onsite waste disposal. The shrink-swell
potential, the potential for frost action, wetness, and low
strength are the major limitations.

2. Armstrong-Keswick-Leonard Association

Gently sloping and moderately sloping, moderately well
drained to poorly drained, loamy and silty soils; on
uplands

This association consists of soils on narrow,
meandering, convex ridgetops, on head slopes of
narrow drainageways, and on dissected side slopes.
Slopes range from 2 to 9 percent.

This association makes up about 12 percent of the
county. It is about 47 percent Armstrong soils, 31
percent Keswick soils, 13 percent Leonard soils, and 9
percent minor soils (fig. 3).
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Figure 2.—Typical pattern of soils and parent material in the Adco-Leonard association.

Armstrong soils are somewhat poorly drained. They
are gently sloping and moderately sloping and are on
convex side slopes and ridgetops. Typically, the surface
layer is very dark grayish brown loam. The upper part of
the subsoil is yellowish brown loam. The lower part is
light yellowish brown, yellowish brown, pale brown,
brown, strong brown, and dark yellowish brown, mottled
clay loam.

Keswick soils are moderately well drained. They are
moderately sloping and are on convex side slopes and
ridgetops. Typically, the surface layer is very dark
grayish brown and dark brown clay loam. The subsoil is
yellowish brown, strong brown, and dark yellowish
brown, mottled clay and clay loam.

Leonard soils are poorly drained. They are gently
sloping and are on concave side slopes and head
slopes in landscape positions higher than those of the
Armstrong and Keswick soils. Typically, the surface
layer is very dark grayish brown silty clay loam. The
upper part of the subsoil is dark grayish brown and
grayish brown, mottled silty clay. The lower part is

grayish brown and light brownish gray, mottled silty clay
loam and silty clay.

Minor in this association are the nearly level,
frequently flooded Wilbur soils on narrow flood plains
and the very gently sloping Adco soils on the wider
ridgetops.

The soils in this association are used mainly for
pasture and hay or as cropland. Because of the slope
and the hazard of erosion, conservation practices are
needed if the major soils are used for cultivated crops.
Wetness also is a limitation on the Leonard soils. The
major soils are suited to pasture and hay. The hazard of
erosion, overgrazing, and grazing when the soils are
wet are the main management concerns.

The major soils in this association are suited to
building site development but are unsuited to
conventional septic tank absorption fields. The slope,
wetness, the shrink-swell potential, and the potential
for frost action are limitations that are difficult to
overcome with commonly used construction
techniques.
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3. Winnegan-Keswick-Armstrong Association

Strongly sloping and moderately steep, somewhat poorly
drained and moderately well drained, loamy soils; on
uplands

This association consists of soils on narrow upland
ridgetops and highly dissected side slopes adjacent to
minor drainageways. Slopes range from 9 to 20
percent.

This association makes up about 45 percent of the
county. It is about 27 percent Winnegan and similar
soils, 25 percent Keswick soils, 24 percent Armstrong
soils, and 24 percent minor soils.

Winnegan soils are moderately steep and are lower

on the landscape than the Armstrong and Keswick soils.

Typically, the surface layer is dark grayish brown loam.
The subsoil is brown, strong brown, and yellowish

brown clay loam and clay. It is mottied in the lower part.

Keswick soils are strongly sloping and moderately
steep. Typically, the surface layer is brown clay loam.
The subsoil is brown, strong brown, light yellowish
brown, and yellowish brown, mottled clay and clay

loam. The substratum is yellowish brown, mottled clay
loam.

Armstrong soils are strongly sloping. Typically, the
surface layer is very dark gray loam. The upper part of
the subsoil is brown and yellowish brown, mottied clay.
The lower part is brown and yellowish brown, mottled
clay loam. The substratum also is brown and yellowish
brown, mottled clay loam.

Minor in this association are Tice, Moniteau, Wilbur,
and Zook soils. Tice and Wilbur soils are silty. They are
on flood plains along streams and drainageways. Tice
soils are somewhat poorly drained, and Wilbur soils are
moderately well drained. The nearly level, poorly
drained, silty Moniteau soils are on the slightly higher
flood plains at the base of the sloping uplands. The
gently sloping, poorly drained Zook soils are at the base
of the sloping uplands.

Most areas of this association are used for pasture
and hay. Some areas have been used as cropland, and
a few areas are wooded. The native vegetation consists
of prairie grasses in the less sloping areas and
hardwoods in the steeper, more dissected areas.

Figure 3.—Typical pattern of soils and parent material in the Armstrong-Keswick-Leonard association.
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Figure 4.—Typical pattern of soils and parent material in the Winnegan-Gorin-Purdin association.

These soils generally are unsuited to cultivated crops
because of the slope and a severe hazard of erosion.
The major soils are suited to pasture and hay. The
hazard of erosion, overgrazing, and grazing when the
soils are wet are the main management concerns.

The major soils in this association are suited to
building site development but are unsuited to
conventional septic tank absorption fields. The slope,
wetness, the shrink-swell potential, and the potential for
frost action are limitations.

4. Winnegan-Gorin-Purdin Association

Gently sloping to steep, somewhat poorly drained and
moderately well drained, loamy and silty soils; on
uplands

This association consists of soils on long, narrow,
convex ridgetops and very steep side slopes adjacent to
flood plains along the major streams. Slopes range from
3 to 35 percent.

This association makes up about 16 percent of the
county. It is about 44 percent Winnegan and similar
soils, 20 percent Gorin and similar soils, 18 percent
Purdin soils, and 18 percent minor soils (fig. 4).

Winnegan soils are moderately well drained. They
are on steep side slopes in lower positions on the
landscape than those of the Gorin soils. Typically, the
surface layer is very dark grayish brown loam. The
subsurface layer is yellowish brown loam. The upper
part of the subsoil is yellowish brown clay. The next
part is yellowish brown, mottled clay and clay loam. The
lower part is yellowish brown, dark yellowish brown,
strong brown, and light brownish gray clay loam. The
substratum is dark yeliowish brown and light brownish
gray, mottled clay loam.

Gorin soils are somewhat poorly drained. They are
gently sloping and moderately sloping and are on
narrow, convex ridgetops. Typically, the surface layer is
dark grayish brown silt loam. The subsoil is dark brown,
brown, strong brown, and yellowish brown silty clay



Macon County, Missouri

loam, clay loam, and silty clay.

Purdin soils are moderately well drained. They are
moderately steep and steep and are on smoother, less
dissected side slopes and ridgetops than the Gorin and
Winnegan soils. Typically, the surface layer is very dark
gray clay loam. The subsoil is yellowish brown, dark
grayish brown, and olive gray clay and clay loam. It is
mottled in the lower part. The substratum is dark
yellowish brown, yellowish brown, and olive gray clay
loam.

Minor in this association are Zook, Tice, and
Vanmeter soils. The poorly drained Zook soils and the
moderately well drained Tice soils are on narrow
drainageways and on flood plains that are frequentiy
flooded. The moderately deep, moderately well drained
Vanmeter soils are on the lower side slopes and foot
slopes.

Most areas of this association are used as woodland.
Some areas are used for pasture and hay. The
Winnegan and Purdin soils are unsuited to cultivated
crops because of the slope, which results in a severe
hazard of erosion.

Most of the steeper areas of these soils are poorly
suited to pasture. The less sloping areas on ridgetops
are the best suited. The hazard of erosion, the
equipment limitation, and overgrazing are the main
management concerns. Overgrazing causes compaction
and reduces the density of the pasture plants.

The soils in this association are suited to woodland,
and large areas are wooded. The native vegetation
consists of hardwoods. The equipment limitation and
seedling mortality are the main management concerns.

The soils in this association generally are not used
for building site development or waste disposal systems
because of the slope, the hazard of erosion, and
wetness.

5. Darwin-Dockery-Chequest Association

Nearly level, poorly drained and somewhat poorly
drained, clayey and silty soils; on flood plains

This association consists of soils on broad or very
broad flood plains. Slopes range from 0 to 2 percent.

This association makes up about 7 percent of the
county. It is about 28 percent Darwin soils, 23 percent
Dockery and similar soils, 20 percent Chequest soils,
and 29 percent minor soils.

Darwin soils are poorly drained. They are in very
broad slack-water areas on flood plains and generally
are farther from the original stream channel than the
Dockery and Chequest soils. Typically, the surface layer
is very dark gray silty clay. The subsoil is dark gray and
gray, mottled silty clay loam.
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Dockery soils are somewhat poorly drained. They are
near the original stream channel. Typically, the surface
layer is dark brown and dark grayish brown silt loam.
The substratum is brown, mottled silt loam and loam.

Chequest soils are poorly drained. They commonly
are between the Darwin and Dockery soils on the
landscape. Typically, the surface layer is very dark gray
silty clay loam. The subsoil is very dark gray and dark
gray, mottled silty clay loam. The substratum is gray,
mottled silty clay loam.

Minor in this association are Bremer, Floris, and
Gifford soils. The poorly drained Bremer and Gifford
soils are on stream terraces in the slightly higher
landscape positions adjacent to the flood plains and at
the base of the more sloping uplands. The moderately
well drained Floris soils are on flood plains adjacent to
the original stream channel.

Most areas of this association are used as cropland.
Some areas are used for pasture and hay or as
woodland. The poorly drained Darwin and Chequest
soils are often tilled in the fall. The better drained
Dockery soils can be worked and planted earlier in the
spring than the Darwin and Chequest soils. Flooding
from local trihutaries or from breaks in levees is the
main hazard.

Most areas of this association are suited to pasture
and hay, but very few areas are used for these
purposes. Overgrazing and grazing when the soils are
wet are the main management concerns.

The soils in this association are suited to woodland.
Some areas support native hardwoods. Seedling
mortality and the equipment limitation caused by
wetness are the main management concerns.

The soils in this association are unsuited to building
site development and most waste disposal systems
because of the shrink-swell potential, the potential for
frost action, the wetness, and the hazard of flooding.

6. Piopolis-Wilbur-Moniteau Association

Nearly level and very gently sloping, poorly drained and
moderately well drained, silty soils; on flood plains

This association consists of soils on narrow or broad,
intermediate-sized flood plains. Slopes range from 0 to
3 percent.

This association makes up about & percent of the
county. It is about 37 percent Piopolis and similar soils,
28 percent Wilbur and similar soils, 28 percent
Moniteau and similar soils, and 7 percent minor soils
{fig. 5).

Piopolis soils are poorly drained. They are on broad
flood plains and generally are farther from the stream
channel than the Wilbur and Moniteau soils. Typically,
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Figure 5.—Typical pattern of soils and parent material in the Piopolis-Wilbur-Moniteau association. The Winnegan soils are in an adjoining
association on uplands.

the surface layer is dark grayish brown and dark gray,
mottled silty clay loam. The substratum is grayish
brown, gray, dark gray, and light brownish gray, mottled
silty clay loam.

Wilbur soils are moderately well drained. They are on
narrow flood plains near the original stream channel.
Typically, the surface layer is brown silt loam. The
substratum is brown, pale brown, and grayish brown,
mottled silt loam.

Moniteau soils are poorly drained. They are in the
higher areas on the flood plain. Typically, the surface
layer is grayish brown and brown silt loam. The
subsurface layer is mottled, light brownish gray silt
loam. The subsoil is grayish brown, dark grayish brown,
and dark gray, mottled silty clay loam.

Minor in this association are Floris soils and Aquents.

The moderately well drained Floris soils are near the
stream channel. The very poorly drained Aquents are
adjacent to manmade lakes.

Most areas of this association are used as cropland

or for hay and pasture. Some areas are wooded. The
poorly drained Piopolis and Moniteau soils are often
tilled in the fall. The better drained Wilbur soils can be
worked and planted earlier in the spring than the
Piopolis and Moniteau soils. Flooding and wetness are
the main management concerns. Some areas have
been channelized, and others are protected by flood-
control structures.

Most areas of this association are suited to pasture
and hay. Overgrazing and grazing when the soils are
wet are the main management concerns.

The soils in this association are suited to woodland,
and some areas are wooded. The native vegetation
consists of hardwoods. Seedling mortality and the
equipment limitation caused by wetness and flooding
are the main management concerns.

The soils in this association are unsuited to building
site development and waste disposal systems because
of the potential for frost action, the wetness, and the
hazard of flooding.
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7. Lenzburg Association

Very steep, well drained, loamy soils formed in mine
spoils; on uplands

This association consists of soils on narrow, linear
piles of mine spoils in areas of abandoned strip mines.
Slopes range from 35 to 70 percent.

This association makes up less than 1 percent of the
county.
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Lenzburg soils typically have a surface layer of
grayish brown clay loam. The substratum is
multicolored clay loam.

The soils in this association are planted to grass for
pasture or are reverting to woodland and are used as
wildlife habitat. The soils are not suited to cultivated
crops, hay, or building site development because of the
slope.
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under the heading “Use and Management of the Soils.”

Each map unit on the detailed soil maps represents
an area on the landscape and consists of one or more
soils for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the substratum, all the soils of a
series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the substratum. They also can differ in slope,
stoniness, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of
such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Keswick clay loam, 9 to 20
percent slopes, severely eroded, is a phase of the
Keswick series.

Most map units include small scattered areas of soils
other than those for which the map unit is named.
Some of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or

no vegetation. These areas are too small to be shown
as separate delineations and are identified by a special
symbol on the soil maps.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (see “Summary of
Tables”) give properties of the soils and the limitations,
capabilities, and potentials for many uses. The
“Glossary” defines many of the terms used in
describing the soils.

Soil Descriptions

14C2—Armstrong loam, 3 to 9 percent slopes,
eroded. This very deep, gently sloping and moderately
sloping, somewhat poorly drained soil is on low
ridgetops and side slopes in the uplands. Individual
areas are irregular in shape and range from about 15 to
more than 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 6 inches; very dark grayish brown, friable loam

Subsoil:

6 to 12 inches; yellowish brown, friable clay loam

12 to 16 inches; yellowish brown, pale brown, light
brownish gray, and yellowish red, mottled, friable
clay loam

16 to 60 inches; brown, yellowish brown, dark
yellowish brown, and strong brown, mottled, firm
clay loam

In some areas, the surface layer is silt loam or silty
clay loam and the upper part of the subsoil has less
sand and gravel. In other areas grayish brown mottles
start at a lower depth.

Included with this soil in mapping are small areas of
the poorly drained Leonard soils and small areas of
severely eroded Armstrong soils. Leonard soils are at
the head of drainageways above the Armstrong soil on
side slopes. The severely eroded Armstrong soils are in
the steepest areas. Included soils make up about 10
percent of the unit.
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Important properties of the Armstrong soil—

Permeability: Slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 1 to 3
feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for cultivated crops or for
pasture and hay. A few areas are wooded. This soil is
suited to corn, soybeans, winter wheat, and grain
sorghum. The surface layer is friable and can be easily
tilled within a moderate range in moisture content.
Erosion has resulted in the loss of about one-half of the
original topsoil. Practices that minimize erosion and
sustain production on this soil include a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, winter cover crops,
grassed waterways, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops.

This soil is well suited to ladino clover. It is
moderately well suited to birdsfoot trefoil, alsike clover,
crownvetch, tall fescue, timothy, switchgrass, big
bluestem, and indiangrass. The species that can
~ withstand wetness grow best. Controlling erosion during
seedbed preparation is the main management concern.
Timely tillage and a quickly established ground cover
help to control erosion.

This soil is suited to trees, and a few areas support
native hardwoods. Seedling mortality is a management
concern. Planting container-grown nursery stock or
reinforcement planting during early spring while
seedlings are dormant increases the seedling survival
rate.

This soil is suited to building site development. The
shrink-swell potential and the wetness are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
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and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llle. The
woodland ordination symbol is 3C, and the indicator
species is white oak.

14D2—Armstrong loam, 9 to 14 percent slopes,
eroded. This very deep, strongly sloping, somewhat
poorly drained soil is on side slopes in the uplands.
Individual areas are irregular in shape and range from
about 25 to more than 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 6 inches; very dark gray, friable loam

Subsoil:
6 to 21 inches; dark yellowish brown and brown,
mottled, firm clay
21 to 50 inches; yellowish brown and brown,
mottled, firm clay loam

Substratum:
50 to 60 inches; brown and yellowish brown,
mottled, firm clay loam

In some areas, the surface layer is silt loam or silty
clay loam and the upper part of the subsoil has less
sand and gravel. In other areas grayish brown mottles
start at a lower depth.

Included with this soil in mapping are small areas of
the poorly drained Zook soils and small areas of
severely eroded Armstrong soils. Zook soils are in
drainageways. The severely eroded Armstrong soils
have a lighter colored surface layer than the major
Armstrong soil. They are in convex areas. Included soils
make up about 10 percent of the unit.

Important properties of the Armstrong soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 110 3
feet

Shrink-swell potential: High

Potential for frost action: High

This soil is used mostly for hay and pasture (fig. 6)
and for cultivated crops. Some areas are wooded. The
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Figure 6.—Hay and pasture in an area of Armstrong loam, 9 to 14 percent slopes, eroded.

soil is suited to cultivated crops on a limited basis if
proper erosion-control measures are used. Corn,
soybeans, winter wheat, and grain sorghum are the
most commonly grown crops. The surface layer is
friable and can be easily tilled within a moderate range
in moisture content. Erosion has resulted in the loss of
one-half of the original topsoil. Practices that minimize
erosion and sustain production on this soil include a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, winter cover
crops, grassed waterways, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops.

This soil is well suited to ladino clover. It is
moderately well suited to birdsfoot trefoil, timothy,
switchgrass, alsike clover, crownvetch, tall fescue, big
bluestem, and indiangrass. The species that can

withstand wetness grow well. Controlling erosion during
seedbed preparation is the main management concern.
Timely tillage and a quickly established ground cover
help to control erosion.

This soil is suited to trees, and some areas support
native hardwoods. Seedling mortality and the windthrow
hazard are the main management concerns. Planting
container-grown nursery stock or reinforcement planting
during early spring while seedlings are dormant
increases the seedling survival rate. Selective cutting
and timely harvesting reduce the windthrow hazard.

This soil is suited to building site development. The
shrink-swell potential, the wetness, and the slope are
limitations on sites for dwellings. Using adequately
reinforced concrete in basement walls, foundations, and
footings and backfilling with sand and gravel minimize
the damage caused by shrinking and swelling. Installing
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drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Land grading may be needed
because of the slope. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the slope,
the wetness, and the potential for frost action limit the
use of this soil as a site for local roads and streets.
Strengthening roads with crushed rock or other suitable
base material minimizes the damage caused by low
strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.
Designing roads and streets so that they conform to the
natural landscape minimizes the need for cutting and
filling.

The land capability classification is IVe. The
woodland ordination symbol is 3C, and the indicator
species is white oak.

15C3—Armstrong clay loam, 5 to 9 percent slopes,
severely eroded. This very deep, moderately sloping,
somewhat poorly drained soil is on narrow ridgetops
and side slopes in the uplands. Individual areas are
irregular in shape and range from about 15 to more
than 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 4 inches; very dark gray, friable clay loam

Subsoil:
4 to 22 inches; strong brown and brown, mottled,
firm clay
22 to 36 inches; strong brown, mottled, firm clay
loam

36 to 60 inches; gray and light brownish gray,
mottled, firm clay loam

In some areas the upper part of the subsoil does not
have grayish brown mottles.

Included with this soil in mapping are small areas of
the poorly drained Leonard soils. These soils are on
concave side slopes and head slopes above the
Armstrong soil. They make up about 8 percent of the
unit.

Soil Survey

Important properties of the Armstrong soil—

Permeability: Slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderately low

Seasonal high water table: Perched at a depth of 1 to 3
feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for cultivated crops or for
pasture and hay. A few areas are wooded. This soil is
suited to cultivated crops only on a limited basis
because of the severe hazard of erosion. Erosion has
resulted in the loss of three-fourths or more of the
original topsoil. The surface layer is sticky when wet
and can be easily tilled within only a somewhat narrow
range in moisture content. Practices that minimize
erosion and sustain production on this soil include a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, winter cover
crops, grassed waterways, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops.

This soil is well suited to ladino clover. It is
moderately well suited to birdsfoot trefoil, alsike clover,
crownvetch, tall fescue, timothy, switchgrass, big
bluestem, and indiangrass. The species that can
withstand wetness grow best. Controlling erosion during
seedbed preparation is the main management concern.
Timely tillage and a quickly established ground cover
help to control erosion.

This soil is suited to trees, and a few areas support
native hardwoods. Seedling mortality and the windthrow
hazard are management concerns. Planting container-
grown nursery stock or reinforcement planting during
early spring while seedlings are dormant increases the
seedling survival rate. Selective cutting and timely
harvesting reduce the windthrow hazard.

This soil is suited to building site development. The
shrink-swell potential, the wetness, and the slope are
limitations on sites for dwellings. Using adequately
reinforced concrete in basement walls, foundations, and
footings and backfilling with sand and gravel minimize
the damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Land grading may be needed
because of the slope. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
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permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is IVe. The
woodland ordination symbol is 3C, and the indicator
species is white oak.

15D3—Armstrong clay loam, 9 to 14 percent
slopes, severely eroded. This very deep, strongly
sloping, somewhat poorly drained soil is on side slopes
in the uplands. Individual areas are irregular in shape
and range from about 25 to more than 100 acres in
size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 5 inches; very dark gray, friable clay loam

Subsoil:
5 to 10 inches; yellowish brown and brown, firm
clay
10 to 18 inches; brown, mottled, firm clay
18 to 38 inches; brown, yellowish brown, and dark
yellowish brown, mottled, firm clay loam

Substratum:
38 to 60 inches; light olive brown and yellowish
brown, mottled, firm clay loam

Included with this soil in mapping are small areas of
the poorly drained Zook soils in drainageways. These
soils make up about 3 percent of the unit.

Important properties of the Armstrong soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacily: Moderate

Organic matter content: Moderately low

Seasonal high water table: Perched at a depth of 1 to 3
feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for hay and pasture or for
cultivated crops. Some areas are wooded. This soil
generally is unsuited to cultivated crops because of the
slope and the severe hazard of erosion. Erosion has
resulted in the loss of three-fourths or more of the
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original topsoil. Many cultivated areas of this soil are
being reseeded to grass to protect them from further
erosion.

This soil is well suited to ladino clover. It is
moderately well suited to birdsfoot trefoil, timothy,
switchgrass, alsike clover, crownvetch, tall fescue, big
bluestem, and indiangrass. The species that can
withstand wetness grow well. Controlling erosion during
seedbed preparation is the main management concern.
If the soil is tilled for the reseeding of pasture or hay
crops, a system of conservation tillage that leaves a
protective cover of crop residue on the surface, winter
cover crops, grassed waterways, and contour farming
help to control erosion. Timely tillage and a quickly
established ground cover also help to control erosion.

This soil is suited to trees, and some areas support
native hardwoods. Seedling mortality and the windthrow
hazard are management concerns. Planting container-
grown nursery stock or reinforcement planting during
early spring while seedlings are dormant increases the
seedling survival rate. Selective cutting and timely
harvesting reduce the windthrow hazard.

This soil is suited to building site development. The
shrink-swell potential, the wetness, and the slope are
limitations on sites for dwellings. Using adequately
reinforced concrete in basement walls, foundations, and
footings and backfilling with sand and gravel minimize
the damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Land grading reduces the slope.
Reinforced concrete, expansion joints, and a sand or
gravel base for sidewalks and driveways minimize the
damage caused by frost action and by shrinking and
swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the siow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the slope,
the wetness, and the potential for frost action limit the
use of this soil as a site for local roads and streets.
Strengthening roads with crushed rock or other suitable
base material minimizes the damage caused by low
strength. Grading the roads so that they shed water,
constructing roadside ditches, and installing drainage
culverts minimize the damage caused by shrinking and
swelling, wetness, and frost action. Designing roads
and streets so that they conform to the natural
landscape minimizes the need for cutting and filling.

The land capability classification is Vle. The
woodland ordination symbol is 3C, and the indicator
species is white oak.
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16C2—Bevier silty clay loam, 3 to 8 percent
slopes, eroded. This very deep, gently sloping and
moderately sloping, somewhat poorly drained soil is on
narrow, convex ridgetops in the uplands. Individual
areas are long and narrow and range from about 15 to
more than 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 6 inches; very dark gray, friable silty clay loam

Subsoil:
6 to 22 inches; dark grayish brown, mottled, firm
silty clay
22 to 34 inches; grayish brown and light brownish
gray, mottled, firm silty clay loam
34 to 42 inches; grayish brown, yellowish brown,
and brown, firm silt loam

Substratum:
42 to 60 inches; grayish brown and yellowish
brown, firm loam

In some areas the surface layer and the upper part of
the subsoil have more sand and gravel.

Included with this soil in mapping are small areas of
the strongly sloping Armstrong and Purdin soils on the
lower side slopes. Included soils make up about 5
percent of the unit.

Important properties of the Bevier soil—

Permeability: Slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 2 to 4
feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for pasture and hay or for
cultivated crops. A few areas are wooded. This soil is
suited to corn, soybeans, winter wheat, and grain
sorghum. The surface layer is sticky when wet,
however, and can be easily tilled within only a
somewhat narrow range in moisture content. Erosion
has resulted in the loss of one-third to one-half of the
original topsoil. Practices that minimize erosion and
sustain production on this soil include a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, winter cover crops,
terraces, underground tile outlets, grassed waterways,
contour farming, and a conservation cropping system
that includes close-growing pasture or hay crops. Most
areas are smooth and are suited to contour farming.

Soil Survey

Returning crop residue to the soil and regularly adding
other organic material improve fertility, minimize
crusting, and increase the available water capacity and
the rate of water infiltration.

This soil is well suited to ladino clover. It is
moderately well suited to tall fescue, timothy,
lespedeza, birdsfoot trefoil, indiangrass, and
switchgrass. The species that can withstand wetness
grow best. Controlling erosion during seedbed
preparation is a management concern. Timely tillage
and a quickly established ground cover help to control
erosion.

This soil is suited to trees, and a few areas support
native hardwoods. Seedling mortality is the main
management concern. Planting container-grown nursery
stock or reinforcement planting increases the seedling
survival rate.

This soil is suited to building site development. The
shrink-swell potential and the wetness are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llle. The
woodland ordination symbol is 3C, and the indicator
species is white oak.

17C—Purdin loam, 5 to 9 percent slopes. This very
deep, moderately sloping, moderately well drained soil
is on narrow, convex ridgetops in the uplands.
Individual areas are long and narrow and range from
about 25 to more than 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—
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Surface layer:
0 to 8 inches; very dark gray, friable loam

Subsurface layer:
8 to 12 inches; brown, friable clay loam

Subsoil:
12 to 20 inches; dark yellowish brown, firm clay
20 to 47 inches; yellowish brown and dark yellowish
brown, mottled, firm clay
47 to 60 inches; yellowish brown, mottled, firm clay
loam

In some areas the surface layer and the upper part of
the subsoil have less sand and gravel.

Included with this soil in mapping are areas of the
moderately steep Purdin soils. These soils are at the
edges of the unit. They make up about 8 to 15 percent
of the unit.

Important properties of the Purdin soil—

Permeability: Slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for pasture and hay. A few
areas are used for cultivated crops or woodland. This
soil is suited to cultivated crops. If the soil is used for
cultivated crops, the hazard of erosion is severe.
Practices that minimize erosion and sustain production
on this soil include a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, winter cover crops, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops.

This soil is well suited to red clover, ladino clover,
birdsfoot trefoil, tall fescue, crownvetch, red fescue,
redtop, timothy, switchgrass, alfalfa, orchardgrass,
smooth bromegrass, big bluestem, and indiangrass.
Erosion during seedbed preparation and overgrazing
are the main management concerns. Timely preparation
of the seedbed and establishing the seedbed on the
contour promote the growth of vegetative cover.
Deferred grazing, rotation grazing, applications of lime
and fertilizer, and weed and brush control increase the
quantity of forage, improve the quality of forage, and
help to control erosion.

This soil is well suited to trees. There are no major
management concerns.

This soil is suited to building site development. The
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shrink-swell potential and the wetness are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llle. The
woodland ordination symbol is 3A, and the indicator
species is white oak.

17E—Purdin loam, 14 to 20 percent slopes. This
very deep, moderately steep, moderately well drained
soil is on side slopes in the uplands. Individual areas
are irregular in shape and range from about 25 to 200
acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 7 inches; very dark gray, very friable loam

Subsurface layer:
7 to 11 inches; yellowish brown, friable clay loam

Subsoil:
11 to 35 inches; yellowish brown and light yellowish
brown, firm clay loam
35 to 46 inches; grayish brown and light olive
brown, firm clay loam

Substratum:
46 to 60 inches; light olive brown and light brownish
gray, firm clay loam

Included with this soil in mapping are small areas of
the poorly drained Zook soils on narrow flood plains.
These soils make up about 4 percent of the unit.
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Important properties of the Purdin soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for hay and pasture. A few
areas are used for cultivated crops or woodland. This
soil generally is unsuited to cultivated crops because of
the slope and the severe hazard of erosion. It is well
suited to red clover, ladino clover, birdsfoot trefoil, tall
fescue, crownvetch, red fescue, redtop, timothy, and
switchgrass. It is moderately well suited to alfalfa,
orchardgrass, smooth bromegrass, big bluestem, and
indiangrass. Erosion during seedbed preparation and
overgrazing are the main management concerns. If the
soil is tilled for the reseeding of pasture or hay crops, a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, winter cover
crops, grassed waterways, and contour farming help to
control erosion. Timely preparation of the seedbed
promotes the growth of vegetative cover. Deferred
grazing, rotation grazing, applications of lime and
fertilizer, and weed and brush control increase the
quantity and improve the quality of forage.

This soil is suited to trees, and a few areas support
native hardwoods. The main management concerns are
the equipment limitation and the hazard of erosion. Haul
roads and skid trails should be established across the
slope. Installing culverts and water breaks helps to
control erosion. Thinning and selective cutting of
undesirable trees are needed in most existing stands.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope.

Low strength, the shrink-swell potential, the wetness,
the potential for frost action, and the slope limit the use
of this soil as a site for local roads and streets.
Strengthening roads with crushed rock or other suitable
base material minimizes the damage caused by low
strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.
Designing roads and streets so that they conform to the
natural landscape minimizes the need for cutting and
filling.

The land capability classification is Vie. The
woodland ordination symbol is 3R, and the indicator
species is white oak.

Soil Survey

17E2—Purdin loam, 14 to 20 percent slopes,
eroded. This very deep, moderately steep, moderately
well drained soil is on side slopes in the uplands.
Individual areas are irregular in shape and range from
about 25 to 500 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 5 inches; very dark gray, friable loam

Subsoil:
5 to 10 inches; brown, firm clay loam
10 to 40 inches; yellowish brown, mottled, firm clay
and clay loam

Substratum:
40 to 60 inches; yellowish brown, mottled, firm clay
loam

Included with this soil in mapping are small areas of
the poorly drained Zook soils and areas of Purdin soils
that are severely eroded. Zook soils are on narrow flood
plains. The severely eroded Purdin soils are in convex
areas. Included soils make up about 8 percent of the
unit.

Important properties of the Purdin soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacily: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas have been cultivated in the past but are
now used for hay and pasture. Some areas are
wooded, and a few areas are used for cultivated crops.
This soil generally is unsuited to cultivated crops
because of the slope and the severe hazard of erosion.
Erosion has resulted in the loss of one-half or more of
the original topsoil. This soil is well suited to red clover,
ladino clover, birdsfoot trefoil, tall fescue, crownvetch,
red fescue, redtop, timothy, and switchgrass. It is
moderately well suited to alfalfa, orchardgrass, smooth
bromegrass, big bluestem, and indiangrass. Erosion,
especially during seedbed preparation, and overgrazing
are the main management concerns. If the soil is tilled
for the reseeding of pasture or hay crops, a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, winter cover crops,
grassed waterways, and contour farming help to control
erosion. Timely preparation of the seedbed promotes
the growth of vegetative cover. Deferred grazing,
rotation grazing, applications of lime and fertilizer, and
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weed and brush control increase the quantity of forage,
improve the quality of forage, and help to control
erosion.

This soil is suited to trees, and some areas support
native hardwoods. The main management concerns are
the equipment limitation and the hazard of erosion. Haul
roads and skid trails should be established across the
slope. Installing culverts and water breaks helps to
control erosion. Thinning and selective cutting of
undesirable trees are needed in most existing stands.
Thinning and selective cutting can also improve the
habitat for woodland wildlife, especially white-tailed deer
and wild turkey.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope.

Low strength, the shrink-swell potential, the wetness,
the potential for frost action, and the slope limit the use
of this soil as a site for local roads and streets.
Strengthening roads with crushed rock or other suitable
base material minimizes the damage caused by low
strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.
Designing roads so that they conform to the natural
landscape minimizes the need for cutting and filling.

The land capability classification is Vle. The
woodland ordination symbol is 3R, and the indicator
species is white oak.

17F—Purdin loam, 20 to 35 percent slopes. This
very deep, steep, moderately well drained soil is on
dissected, uneven side slopes in the uplands. Individual
areas are irregular in shape and range from about 25 to
500 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 9 inches; very dark gray, friable loam

Subsurface layer:
9 to 13 inches; dark brown and very dark gray,
friable clay loam

Subsoil:
13 to 25 inches; dark yellowish brown and brown,
mottled, very firm clay
25 to 38 inches; dark yellowish brown and brown,
mottled, firm clay loam

Substratum:
38 to 60 inches; brown and grayish brown, firm clay
loam
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In some areas the surface layer and the upper part of
the subsoil have less sand and gravel.

Included with this soil in mapping are small areas of
the poorly drained Zook soils on narrow flood plains.
These soils make up about 3 percent of the unit.

Important properties of the Purdin soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas of this soil are used for pasture. A few
areas are wooded. This soil generally is unsuited to
cultivated crops because of the slope and the severe
hazard of erosion.

This soil is suited to red clover, ladino clover,
birdsfoot trefoil, tall fescue, crownvetch, red fescue,
redtop, timothy, and switchgrass. It is moderately suited
to alfalfa, orchardgrass, smooth bromegrass, big
bluestem, and indiangrass. Erosion during seedbed
preparation and overgrazing are the main management
concerns. If the soil is tilled for the reseeding of pasture
or hay crops, a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, winter cover crops, and grassed waterways
minimize erosion. Timely preparation of the seedbed
promotes the growth of vegetative cover. Deferred
grazing, rotation grazing, applications of lime and
fertilizer, and weed and brush control increase the
quantity and improve the quality of forage.

This soil is suited to trees. A few areas support
stands of native hardwoods. The main management
concerns are the equipment limitation and the hazard of
erosion. Haul roads and skid trails should be
established across the slope. Installing culverts and
water breaks helps to control erosion.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope.

Low strength, the shrink-swell potential, the wetness,
the potential for frost action, and the slope limit the use
of this soil as a site for local roads and streets.
Strengthening roads with crushed rock or other suitable
base material minimizes the damage caused by low
strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.
Designing roads and streets so that they conform to the
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natural landscape minimizes the need for cutting and
filling.

The land capability classification is Vle. The
woodland ordination symbol is 3R, and the indicator
species is white oak.

17F2—Purdin clay loam, 20 to 35 percent slopes,
eroded. This very deep, steep, moderately well drained
soil is on highly dissected, uneven side slopes.
Individual areas are irregular in shape and range from
about 25 to 500 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 5 inches; very dark gray, friable clay loam

Subsoil:
5 to 9 inches; yellowish brown and dark grayish
brown, firm clay
9 to 18 inches; yellowish brown, firm clay
18 to 44 inches; yellowish brown and olive gray,
mottled, firm clay loam

Substratum:
44 to 60 inches; dark yellowish brown, yellowish
brown, and olive gray, mottled, firm clay loam

Included with this soil in mapping are small areas of
the poorly drained Zook soils on narrow flood plains.
These soils make up about 3 percent of the unit.

Important properties of the Purdin soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Moderately low

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for pasture. Some areas are
wooded. This soil generally is unsuited to cultivated
crops because of the slope and the severe hazard of
erosion. Erosion has resulted in the loss of one-half or
more of the original topsoil.

This soil is well suited to red clover, ladino clover,
birdsfoot trefoil, tall fescue, crownvetch, red fescue,
redtop, timothy, and switchgrass. It is moderately well
suited to alfalfa, orchardgrass, smooth bromegrass, big
bluestem, and indiangrass. Erosion during seedbed
preparation and overgrazing are the main management
concerns. If the soil is tilled for the reseeding of pasture
or hay crops, a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, winter cover crops, and grassed waterways
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minimize erosion. Timely preparation of the seedbed
promotes the growth of vegetative cover. Deferred
grazing, rotation grazing, applications of lime and
fertilizer, and weed and brush control increase the
quantity and improve the quality of forage.

This soil is suited to trees. The main management
concerns are the equipment limitation and the hazard of
erosion. Haul roads and skid trails should be
established across the slope. Installing culverts and
water breaks helps to control erosion. Thinning and
selective cutting of undesirable trees are needed in
most existing stands. Thinning and selective cutting can
also improve the habitat for woodland wildlife, especially
white-tailed deer and wild turkey.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope.

Low strength, the shrink-swell potential, the wetness,
the potential for frost action, and the slope limit the use
of this soil as a site for local roads and streets.
Designing roads and streets so that they conform to the
natural landscape minimizes the need for cutting and
filling. Strengthening roads with crushed rock or other
suitable base material minimizes the damage caused by
low strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.

The land capability classification is Vle. The
woodland ordination symbol is 3R, and the indicator
species is white oak.

18C2—Gorin silt loam, 3 to 9 percent slopes,
eroded. This very deep, gently sloping and moderately
sloping soil is somewhat poorly drained. It is on convex
ridgetops and foot slopes in the uplands. Individual
areas are long and narrow and range from about 15 to
100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 5 inches; dark grayish brown, friable silt loam

Subsurface layer:
5 to 8 inches; dark brown, friable silty clay loam

Subsoil:

8 to 16 inches; brown, firm silty clay

16 to 24 inches; yellowish brown, mottled, very firm
silty clay

24 to 33 inches; yellowish brown, mottled, firm silty
clay loam

33 to 45 inches; yellowish brown and brown,
mottled, firm clay loam

45 to 60 inches; strong brown, mottled, firm clay
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In some areas sand and gravel are in the surface
layer and the upper part of the subsaoil.

included with this soil in mapping are small areas of
strongly sloping soils at the edges and in the lower
parts of the unit. These areas make up about 5 to 8
percent of the unit.

Important properties of the Gorin soil—

Permeability: Very slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Low

Seasonal high water table: Perched at a depth of 2 to 4
feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for pasture and hay or as
woodland. Some larger areas, particularly on the
broader foot slopes, are used for cultivated crops. This
soil is suited to corn, soybeans, winter wheat, and grain
sorghum. The surface layer is friable and can be easily
tilled within a moderate range in moisture content.
Erosion has resulted in the loss of about one-half of the
original topsoil. Practices that minimize erosion on this
soil include a system of conservation tillage that leaves
a protective cover of crop residue on the surface, winter
cover crops, and a crop rotation that includes hay or
pasture crops. Insufficient soil moisture is often a
limitation affecting row crops during the summer. High
plant populations of corn and grain sorghum should be
avoided. In its natural state, this soil is quite acid and is
low in fertility. Additions of lime and fertilizer are
needed. Returning crop residue to the soil and regularly
adding other organic material improve fertility, minimize
crusting, and increase the available water capacity and
the rate of water infiltration.

This soil is well suited to ladino clover. It is
moderately well suited to birdsfoot trefoil, crownvetch,
tall fescue, timothy, big bluestem, and indiangrass. The
species that can withstand wetness grow best.
Controlling erosion during seedbed preparation is a
management concern. Timely tillage and a quickly
established ground cover help to control erosion.

This soil is well suited to trees. Many areas support
native hardwoods, dominantly good-quality white oak.
Seedling mortality is the main management concern.
Planting container-grown nursery stock or reinforcement
planting during early spring increases the seedling
survival rate.

This soil is suited to building site development. The
shrink-swell potential and the wetness are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
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damage caused by shrinking and sweliing. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the very
slow permeability. Properly constructed lagoons can
function adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llle. The
woodland ordination symbol is 3C, and the indicator
species is white oak.

19E2—Gosport loam, 14 to 20 percent slopes,
eroded. This moderately deep, moderately steep,
moderately well drained soil is on side slopes in the
uplands. Individual areas are irregular in shape and
range from about 10 to 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 6 inches; very dark grayish brown, very friable
loam

Subsoil:
6 to 12 inches; yellowish brown, mottled, friable
loam
12 to 20 inches; light yellowish brown, mottled, firm
silty clay loam
20 to 22 inches; brown, mottled, very firm silty clay
loam

Bedrock:
22 to 60 inches; soft shale and sandstone

In some areas the depth to bedrock is more than 40
inches.

Included with this soil in mapping are small areas of
the frequently flooded Wilbur and Floris soils. These
soils are at the lower elevations on narrow, nearly level
flood plains along small streams. Sandstone, limestone,
and shale bedrock outcrops are on the steeper slopes
adjacent to drainageways. Included areas make up
about 2 to 5 percent of the unit.
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Important properties of the Gosport soil—

Permeability: Very slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Moderately low

Depth to a seasonal high water table: More than 6 feet
Depth to bedrock: 20 to 40 inches

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for pasture and hay. Some
areas are used as woodland. This soil generally is
unsuited to cultivated crops because of the slope and
the severe hazard of erosion. Erosion has resulted in
the loss of about one-half of the original topsoil.

This soil is moderately well suited to birdsfoot trefoi,
lespedeza, red fescue, orchardgrass, big bluestem, and
indiangrass. Shallow-rooted species that tolerate
droughtiness should be selected. Erosion is a serious
hazard during seedbed preparation. If the soil is tilled
for the reseeding of pasture or hay crops, a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, winter cover crops,
grassed waterways, and contour farming minimize
erosion. Timely tillage and a quickly established ground
cover also help to control erosion. Deferred grazing,
rotation grazing, applications of lime and fertilizer, and
weed and brush control increase the quantity and
improve the quality of forage.

This soil is suited to trees, and some areas support
native hardwoods. The main management concerns are
the hazard of erosion, the equipment limitation, seedling
mortality, and the windthrow hazard. Haul roads and
skid trails should be established across the slope.
Installing culverts and water breaks helps to control
erosion. Hand planting or reinforcement planting may
be necessary. Selective cutting and timely harvesting of
mature trees reduce the windthrow hazard. Thinning
and selective cutting of undesirable trees are needed in
most existing stands. Thinning and selective cutting can
also improve the habitat for woodland wildlife, especially
white-tailed deer and wild turkey.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope, the depth to bedrock, and the shrink-swell
potential.

The depth to bedrock, low strength, the shrink-swell
potential, the potential for frost action, and the slope
limit the use of this soil as a site for local roads and
streets. Establishing roads on the contour or on an
adjacent soil in some places is necessary because of
the depth to bedrock. In some places blasting is
necessary to remove rock. Strengthening roads with
crushed rock or other suitable base material minimizes
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the damage caused by low strength and by shrinking
and swelling. Grading the roads so that they shed
water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by frost
action.

The land capability classification is Vle. The
woodland ordination symbol is 2R, and the indicator
species is white oak.

22F—Vanmeter loam, 20 to 40 percent slopes. This
moderately deep, steep and very steep, moderately well
drained soil is on side slopes in the uplands. Individual
areas are irregular in shape and range from about 10 to
150 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 4 inches; very dark gray, very friable loam

Subsoil:
4 to 7 inches; brown and very dark grayish brown,
friable loam
7 to 13 inches; light olive brown, firm clay
13 to 30 inches; light olive brown and gray, mottled,
firm clay and silty clay

Bedrock:
30 to 60 inches; soft, rippable shale

In some areas the depth to bedrock is more than 40
inches.

Included with this soil in mapping are small areas of
the frequently flooded Floris and Wilbur soils. These
soils are on narrow, nearly level flood plains along small
streams. Limestone and shale bedrock outcrops are on
some of the steeper slopes adjacent to drainageways.
Included areas make up about 3 to 5 percent of the
unit.

Important properties of the Vanmeter soil—

Permeability: Very slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Moderately low

Depth to a seasonal high water table: More than 6 feet
Depth to bedrock: 20 to 40 inches

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used as woodland. Some areas are
used for pasture. This soil is unsuited to cultivated
crops because of the slope and the severe hazard of
erosion. It is moderately well suited to birdsfoot trefoil,
lespedeza, red fescue, orchardgrass, big bluestem, and
indiangrass. Shallow-rooted species that tolerate
droughtiness should be selected. Erosion is a serious
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hazard during seedbed preparation. If the soil is tilled
for the reseeding of pasture crops, a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, winter cover crops, and
grassed waterways minimize erosion. Timely tillage and
a quickly established ground cover also help to control
erosion. Deferred grazing, rotation grazing, applications
of lime and fertilizer, and weed and brush control
increase the quantity and improve the quality of forage.

This soil is suited to trees, and most areas support
native hardwoods. The main management concerns are
the hazard of erosion, the equipment limitation, seedling
mortality, and the windthrow hazard. Haul roads and
skid trails should be established across the slope. In the
steepest areas the logs should be yarded uphill to
logging roads or skid trails. Installing culverts and water
breaks helps to control erosion. Hand planting or
reinforcement planting may be necessary. Selective
cutting and timely harvesting of mature trees reduce the
windthrow hazard. Thinning and selective cutting of
undesirable trees are needed in most existing stands.
Thinning and selective cutting can also improve the
habitat for woodland wildlife, especially white-tailed deer
and wild turkey.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope, the depth to bedrock, and the shrink-swell
potential.

The depth to bedrock, low strength, the shrink-swell
potential, the potential for frost action, and the slope
limit the use of this soil as a site for local roads and
streets.

The land capability classification is Vlle. The
woodland ordination symbol is 2R, and the indicator
species is white oak.

23C2—Keswick clay loam, 5 to 9 percent slopes,
eroded. This very deep, moderately sloping, moderately
well drained soil is on ridgetops and side slopes in the
uplands. Individual areas are long and narrow or
irregular in shape and range from about 25 to more
than 150 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 6 inches; very dark grayish brown and dark
brown, friable clay loam

Subsoil:
6 to 21 inches; yellowish brown and strong brown,
mottled, firm clay
21 to 50 inches; strong brown and yellowish brown,
mottled, very firm and firm clay loam
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50 to 60 inches; dark yellowish brown and yellowish
brown, mottied, firm clay loam

in some areas the surface layer and the upper part of
the subsoil have less sand and gravel.

Included with this soil in mapping are small areas of
the poorly drained Leonard soils and areas of
moderately steep soils. Leonard soils are in the higher
landscape positions on concave head slopes. The
moderately steep soils generally are near the lower
areas of the unit. Included soils make up about 5 to 10
percent of the unit.

Important properties of the Keswick soil—

Permeability: Slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Low

Seasonal high water table: Perched at a depth of 1 to 3
feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for cultivated crops or for
pasture and hay. A few areas are wooded. This soil is
suited to corn, soybeans, winter wheat, and grain
sorghum. The surface layer is sticky when wet,
however, and can be easily tilled within only a
somewhat narrow range in moisture content. Erosion
has resulted in the loss of one-half or more of the
original topsoil. Practices that minimize erosion and
sustain production on this soil include a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, winter cover crops,
grassed waterways, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops.

This soil is well suited to ladino clover. It is
moderately well suited to alsike clover, crownvetch, tall
fescue, big bluestem, and indiangrass. The species that
can withstand wetness grow best. Erosion during
seedbed preparation is the main management concern.
Timely tillage and a quickly established ground cover
help to control erosion. Deferred grazing, rotation
grazing, applications of lime and fertilizer, and weed
and brush control increase the quantity and improve the
quality of forage.

This soil is suited to trees, and a few areas support
native hardwoods. The main management concerns are
seedling mortality and the windthrow hazard. Planting
container-grown nursery stock or reinforcement planting
during early spring while seedlings are dormant
increases the seedling survival rate. Selective cutting
and timely harvesting reduce the windthrow hazard.
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This soil is suited to building site development. The
shrink-swell potential and the wetness are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llle. The
woodland ordination symbol is 3C, and the indicator
species is white oak.

23E3—Keswick clay loam, 9 to 20 percent slopes,
severely eroded. This very deep, strongly sloping and
moderately steep, moderately well drained soil is on
side slopes in the uplands. Individual areas are irregular
in shape and range from about 25 to more than 150
acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 5 inches; brown, friable clay loam

Subsoil:
5 to 20 inches; brown, mottled, very firm clay
20 to 28 inches; strong brown and light yellowish
brown, mottled, very firm clay
28 to 49 inches; yellowish brown, brown, and strong
brown, mottled, firm clay loam

Substratum:
49 to 60 inches; yellowish brown, mottled, firm clay
loam

Included with this soil in mapping are small areas of
the frequently flooded Floris and Wilbur soils and areas
of similar soils on steep slopes in the lower portions of
the unit. Floris and Wilbur soils are on flood plains.
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Included areas make up about 5 percent of the unit.
Important properties of the Keswick soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Low

Seasonal high water table: Perched at a depth of 1 to 3
feet

Shrink-swell potential: High

Potential for frost action: High

This soil is used for hay and pasture, woodland, or
cultivated crops. It generally is unsuited to cultivated
crops, however, because of the severe hazard of
erosion. Erosion has resulted in the loss of three-fourths
or more of the original topsoil. Many cultivated areas of
this soil are being reseeded to grass to protect them
from further erosion.

This soil is well suited to ladino clover. It is
moderately well suited to alsike clover, crownvetch, tall
fescue, big bluestem, and indiangrass. The species that
can withstand wetness grow best. Controlling erosion
during seedbed preparation is the main management
concern. If the soil is tilled for the reseeding of pasture
or hay crops, a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, winter cover crops, grassed waterways, and
contour farming minimize erosion. Timely tillage and a
quickly established ground cover also help to control
erosion. Deferred grazing, rotation grazing, applications
of lime and fertilizer, and weed and brush control
increase the quantity and improve the quality of forage.

This soil is suited to trees, and some areas support
native hardwoods. The main management concerns are
the hazard of erosion, the equipment limitation, seedling
mortality, and the windthrow hazard. Haul roads and
skid trails should be established across the slope.
Installing culverts and water breaks helps to control
erosion. Planting container-grown nursery stock or
reinforcement planting during early spring while
seedlings are dormant increases the seedling survival
rate. Selective cutting and timely harvesting reduce the
windthrow hazard. Thinning and selective cutting of
undesirable trees are needed in most existing stands.
Thinning and selective cutting can also improve the
habitat for woodland wildlife, especially white-tailed deer
and wild turkey.

This soil is suited to building site development. The
shrink-swell potential, the wetness, and the slope are
limitations on sites for dwellings. Using adequately
reinforced concrete in basement walls, foundations, and
footings and backfilling with sand and gravel minimize
the damage caused by shrinking and swelling. Installing
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Figure 7.—Building site development in an area of Keswick clay loam, 9 to 20 percent slopes, severely eroded.

drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Land grading reduces the slope
(fig. 7). Reinforced concrete, expansion joints, and a
sand or gravel base for sidewalks and driveways
minimize the damage caused by frost action and by
shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness, the slow
permeability, and the slope. Properly constructed
lagoons can function adequately if the site can be
leveled.

Low strength, the shrink-swell potential, the potential
for frost action, the wetness, and the slope limit the use
of this soil as a site for local roads and streets.
Strengthening roads with crushed rock or other suitable

base material minimizes the damage caused by low
strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.
Designing roads and streets so that they conform to the
natural landscape minimizes the need for cutting and
filling.

The land capability classification is Vle. The
woodland ordination symbol is 3R, and the indicator
species is white oak.

26B2—Leonard silty clay loam, 2 to 6 percent
slopes, eroded. This very deep, gently sloping, poorly
drained soil is on concave side slopes and head slopes
in the uplands. Individual areas are irregular in shape
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and range from about 15 to 100 acres in size.
The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 8 inches; very dark grayish brown, friable silty
clay loam

Subsoil:

8 to 13 inches; dark grayish brown, mottled, friable
silty clay

13 to 28 inches; dark grayish brown and grayish
brown, mottled, firm silty clay

28 to 54 inches; grayish brown, mottled, firm silty
clay loam

54 to 60 inches; light brownish gray, mottled, friable
silty clay

In some areas the surface layer has less clay. In
other areas sand and gravel are in the surface
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layer and the upper part of the subsoil.

Included with this soil in mapping are small areas of
the strongly sloping Armstrong soils. These soils
generally are in the lower areas. They make up less
than 5 percent of the unit.

Important properties of the Leonard soil—

Permeability: Slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderately low

Seasonal high water table: Perched at a depth of 0.5
foot to 2.0 feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for cultivated crops or for hay
and pasture. This soil is suited to corn, soybeans,

Figure 8.—Grassed waterways in an area of Leonard silty clay loam, 2 to 6 percent slopes, eroded. Grassed waterways help to prevent the
formation of gullies.
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winter wheat, and grain sorghum. The surface layer is
sticky when wet, however, and can be easily tilled
within only a somewhat narrow range in moisture
content. Erosion has resulted in the loss of about one-
half of the original topsoil. Practices that minimize
erosion and sustain production on this soil include a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, winter cover
crops, grassed waterways (fig. 8), contour farming, and
stripcropping. Terraces are also practical if suitable
outlets are available. Many areas have slopes that are
long enough and smooth enough to be farmed on the
contour and terraced. Returning crop residue to the soil
and regularly adding other organic material improve
fertility, minimize crusting, and increase the available
water capacity and the rate of water infiltration.

“This soil is moderately well suited to hay and
pasture. If the soil is used for pasture or hay, shallow-
rooted species that can withstand wetness grow best.
The soil is moderately well suited to switchgrass and
moderately suited to alsike clover, birdsfoot trefoil, tall
fescue, big bluestem, and indiangrass. Erosion during
seedbed preparation is the main management concern.
Timely tillage and a quickly established ground cover
help to control erosion. Restricted use during wet
periods helps to keep the pasture in good condition.
Deferred grazing, rotation grazing, applications of lime
and fertilizer, and weed and brush control increase the
quantity of forage, improve the quality of forage, and
help to control erosion.

This soil is suited to building site development. The
shrink-swell potential and the wetness are the major
limitations on sites for dwellings. Using adequately
reinforced concrete in basement walls, foundations, and
footings and backfilling with sand and gravel minimize
the damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
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drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is Ille. No woodland
ordination symbol is assigned.

27C—Winnegan loam, 5 to 9 percent slopes. This
very deep, moderately sloping, moderately well drained
soil is on low, narrow ridgetops in the uplands.
Individual areas are long and narrow and range from
about 25 to more than 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 4 inches; very dark gray, friable loam

Subsurface layer:
4 to 8 inches; brown, friable loam

Subsoil:
8 to 26 inches; dark yellowish brown and yellowish
brown, mottled, firm clay
26 to 33 inches; dark yellowish brown, mottled, firm
clay loam

Substratum:
33 to 60 inches; grayish brown and light brownish
gray, mottled, very firm clay loam

In some areas the surface layer and the upper part of
the subsoil have less sand and gravel.

Included with this soil in mapping are small areas of
Winnegan soils that are moderately steep. These soils
are at the sides of the mapped areas. They make up
about 8 percent of the unit.

Important properties of the Winnegan soil—

Permeability: Slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Low

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used as woodland. A few areas are
used for hay and pasture. This soil is suited to
cultivated crops. If the soil is used for cultivated crops,
the hazard of erosion is severe. Practices that minimize
erosion on this soil include a system of conservation
tillage that leaves a protective cover of crop residue on
the surface, winter cover crops, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops. Returning crop residue to
the soil and regularly adding other organic material
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improve fertility and increase the available water
capacity and the rate of water infiltration.

This soil is well suited to red clover, ladino clover,
birdsfoot trefoil, tall fescue, crownvetch, red fescue,
redtop, timothy, switchgrass, alfalfa, orchardgrass,
smooth bromegrass, big bluestem, and indiangrass.
Erosion during seedbed preparation and overgrazing
are the main management concerns. Timely preparation
of the seedbed and establishing the seedbed on the
contour promote the growth of vegetative cover.
Deferred grazing, rotation grazing, applications of lime
and fertilizer, and weed and brush control increase the
quantity of forage, improve the quality of forage, and
help to control erosion.

This soil is well suited to trees. Most areas support
native hardwoods. There are no major management
concerns.

This soil is suited to building site development. The
shrink-swell potential and the wetness are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llle. The
woodland ordination symbol is 3A, and the indicator
species is white oak.

27E2—-Winnegan loam, 14 to 20 percent slopes,
eroded. This very deep, moderately steep, moderately
well drained soil is on dissected, uneven side slopes.
Individual areas are irregular in shape and range from
about 25 to 500 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—
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Surface layer:
0 to 3 inches; dark grayish brown, friable loam

Subsoil:

3 to 6 inches; strong brown, firm clay loam

6 to 16 inches; strong brown, very firm clay

16 to 29 inches; yellowish brown, very firm clay
loam

29 to 49 inches; brown and yellowish brown,
mottled, very firm clay loam

49 to 60 inches; light olive brown, very firm clay
loam

In some areas the surface layer and the upper part of
the subsoil have less sand and gravel.

Included with this soil in mapping are small areas of
the frequently flooded Floris and Wilbur soils and the
moderately deep Vanmeter soils. Floris and Wilbur soils
are in drainageways. Vanmeter soils are in narrow
bands low on the slopes adjacent to the Floris and
Wilbur soils. Included soils make up about 4 to 6
percent of the unit.

Important properties of the Winnegan soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Low

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas of this soil are used for hay and pasture,
but some areas are wooded. This soil generally is
unsuited to cultivated crops because of the slope and
the severe hazard of erosion. Erosion has resulted in
the loss of one-half or more of the original topsoil. Many
cultivated areas of this soil are being reseeded to grass
to protect them from further erosion.

This soil is well suited to birdsfoot trefoil, crownvetch,
red fescue, redtop, and switchgrass. It is moderately
well suited to indiangrass. Erosion during seedbed
preparation and overgrazing are the main management
concerns. If the soil is tilled for the reseeding of pasture
or hay crops, a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, winter cover crops, grassed waterways, and
contour farming minimize erosion. Timely preparation of
the seedbed and establishing the seedbed on the
contour promote the growth of vegetative cover.
Deferred grazing, rotation grazing, applications of lime
and fertilizer, and weed and brush control increase the
quantity and improve the quality of forage (fig. 9).

This soil is suited to trees, and some areas support
native hardwoods. The main management concerns are
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Figure 9.—An area of Winnegan loam, 14 to 20 percent slopes, eroded, used as pasture. Control of weeds and brush is needed to keep

areas of this soll from reverting to woodland.

the equipment limitation and the hazard of erosion. Haul
roads and skid trails should be established across the
slope. Installing culverts and water breaks helps to
control erosion. Thinning and selective cutting of
undesirable trees are needed in most existing stands.
Thinning and selective cutting can also improve the
habitat for woodland wildlife, especially white-tailed deer
and wild turkey.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope and the slow permeability.

Low strength, the shrink-swell potential, the wetness,

the potential for frost action, and the slope limit the use
of this soil as a site for local roads and streets.
Strengthening roads with crushed rock or other suitable
base material minimizes the damage caused by low
strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.
Designing roads and streets so that they conform to the
natural landscape minimizes the need for cutting and
filling.

The land capability classification is Vle. The
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woodland ordination symbol is 3R, and the indicator
species is white oak.

27F—Winnegan loam, 20 to 35 percent slopes. This
very deep, steep, moderately well drained soil is on
highly dissected, uneven side slopes in the uplands.
Individual areas are irregular in shape and range from
about 25 to 500 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 2 inches; very dark grayish brown, very friable
loam

Subsurface layer:
2 to 6 inches; yellowish brown, friable loam

Subsoil:
6 to 16 inches; yellowish brown, firm clay
16 to 36 inches; yellowish brown, mottled, very firm
clay and clay loam
36 to 41 inches; multicolored, firm clay loam

Substratum:
41 to 60 inches; dark yellowish brown and light
brownish gray, mottled, firm clay loam

In some areas the surface layer and the upper part of
the subsoil have less sand and gravel.

Included with this soil in mapping are small areas of
the frequently flooded Floris and Wilbur soils and small
areas of the moderately deep Vanmeter soils. Floris and
Wilbur soils are on flood plains. Vanmeter soils are in
narrow bands low on the slopes adjacent to the Floris
and Wilbur soils. Included soils make up about 3 to 6
percent of the unit.

Important properties of the Winnegan soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacily: Moderate

Organic matter content: Low

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are wooded. Some areas are used for
pasture. This soil generally is unsuited to cultivated
crops because of the slope and the severe hazard of
erosion. It is suited to ladino clover, birdsfoot trefoil, red
clover, tall fescue, timothy, crownvetch, red fescue,
redtop, and switchgrass. It is moderately suited to
orchardgrass, smooth bromegrass, big bluestem, and
indiangrass. Erosion during seedbed preparation and
overgrazing are the main management concerns. If the
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soil is tilled for the reseeding of pasture or hay crops, a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, winter cover
crops, and grassed waterways help to control erosion.
Timely preparation of the seedbed promotes the growth
of vegetative cover. Deferred grazing, rotation grazing,
applications of lime and fertilizer, and weed and brush
control increase the quantity and improve the quality of
forage.

This soil is suited to trees, and most areas support
native hardwoods. The main management concerns are
the equipment limitation and the hazard of erosion. Haul
roads and skid trails should be established across the
slope. Installing culverts and water breaks helps to
control erosion. Thinning and selective cutting of
undesirable trees are needed in most existing stands.
Thinning and selective cutting can also improve the
habitat for woodland wildlife, especially white-tailed deer
and wild turkey.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope and the slow permeability.

Low strength, the shrink-swell potential, the wetness,
the potential for frost action, and the slope limit the use
of this soil as a site for local roads and streets.
Designing roads and streets so that they conform to the
natural landscape minimizes the need for cutting and
filling. Strengthening roads with crushed rock or other
suitable base material minimizes the damage caused by
low strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.

The land capability classification is Vle. The
woodland ordination symbol is 3R, and the indicator
species is white oak.

27F2—Winnegan loam, 20 to 35 percent slopes,
eroded. This very deep, steep, moderately well drained
soil is on highly dissected, uneven side slopes in the
uplands. Individual areas are irregular in shape and
range from about 25 to 500 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 4 inches; dark brown and dark yellowish brown,
friable loam

Subsoil:
4 to 28 inches; yellowish brown and dark yellowish
brown, firm clay loam

Substratum:
28 to 60 inches; yellowish brown, dark yellowish
brown, and grayish brown, mottled, firm loam
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Included with this soil in mapping are small areas of
the frequently flooded Floris and Wilbur soils and the
moderately deep Vanmeter soils. Floris and Wilbur soils
are on narrow flood plains. Vanmeter soils are in narrow
bands low on the slopes. Included soils make up about
3 to 6 percent of the unit.

Important properties of the Winnegan soil—

Permeability: Slow

Surface runoff: Rapid

Available water capacity: Moderate

Organic matter content: Low

Seasonal high water table: Perched at a depth of 2.0 to
3.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for pasture. Some areas are
wooded. This soil generally is unsuited to cultivated
crops because of the siope and the severe hazard of
erosion. Erosion has resulted in the loss of one-half or
more of the original topsoil.

This soil is suited to ladino clover, birdsfoot trefoil,
red clover, tall fescue, timothy, crownvetch, red fescue,
redtop, and switchgrass. It is moderately suited to
orchardgrass, smooth bromegrass, big bluestem, and
indiangrass. Erosion during seedbed preparation and
overgrazing are the main management concerns. If the
soil is tilled for the reseeding of pasture or hay crops, a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, winter cover
crops, and grassed waterways help to control erosion.
Timely preparation of the seedbed promotes the growth
of vegetative cover. Deferred grazing, rotation grazing,
applications of lime and fertilizer, and weed and brush
control increase the quantity of forage, improve the
quality of forage, and help to control erosion.

This soil is suited to trees, and some areas support
native hardwoods. The main management concerns are
the equipment limitation and the hazard of erosion. Haul
roads and skid trails should be established across the
slope. Installing culverts and water breaks helps to
control erosion. Thinning and selective cutting of
undesirable trees are needed in most existing stands.
Thinning and selective cutting can also improve the
habitat for woodland wildlife, especially white-tailed deer
and wild turkey.

This soil generally is not used for building site
development or onsite waste disposal because of the
slope and the slow permeability.

Low strength, the shrink-swell potential, the wetness,
the potential for frost action, and the slope limit the use
of this soil as a site for local roads and streets.
Designing roads and streets so that they conform to the
natural landscape minimizes the need for cutting and
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filling. Strengthening roads with crushed rock or other
suitable base material minimizes the damage caused by
low strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.

The land capability classification is Vle. The
woodland ordination symbol is 3R, and the indicator
species is white oak.

30B—Mexico silt loam, 1 to 3 percent slopes. This
very deep, very gently sloping, somewhat poorly
drained soil is on broad divides in the uplands.
Individual areas are irregular in shape and range from
about 75 to 1,000 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 8 inches; very dark grayish brown, friable silt
loam

Subsurface layer:
8 to 11 inches; dark grayish brown, mottled, friable
silt loam

Subsoil:
11 to 15 inches; grayish brown, mottled, firm silty
clay loam
15 to 36 inches; grayish brown, mottled, very firm
silty clay
36 to 53 inches; light brownish gray, firm silty clay

Substratum:
53 to 60 inches; grayish brown, mottled, firm silty
clay loam

In some areas the subsurface layer is thicker.
Important soil properties—

Permeability: Very slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 1.0 to
2.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for cultivated crops or for hay
and pasture. This soil is suited to corn, soybeans,
winter wheat, and grain sorghum. The surface layer can
be easily tilled throughout a fairly wide range in
moisture content. If the surface is not protected by a
growing crop or surface mulch, however, it tends to
crust or puddle after periods of heavy rainfall, especially
in areas where the plow layer contains subsoil material.
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Erosion is a major hazard. Practices that minimize
erosion and sustain production on this soil include a
system of conservation tillage that leaves a protective
cover of crop residue on the surface, winter cover
crops, terraces, underground tile outlets, grassed
waterways, contour farming, and a conservation
cropping system that includes close-growing pasture or
hay crops. Returning crop residue to the soil and
regularly adding other organic material improve fertility,
minimize crusting, and increase the available water
capacity and the rate of water infiltration.

This soil is well suited to ladino clover. It is
moderately well suited to tall fescue, timothy,
lespedeza, birdsfoot trefoil, indiangrass, and
switchgrass. The species that can withstand wetness
grow best. Erosion during seedbed preparation is the
main management concern. Timely tillage and a quickly
established ground cover help to control erosion.
Deferred grazing, rotation grazing, applications of lime
and fertilizer, and weed and brush control increase the
quantity of forage, improve the quality of forage, and
help to control erosion.

This soil is suited to building site development. The
wetness and the shrink-swell potential are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and foundations helps to
prevent the damage caused by excessive wetness.
Reinforced concrete, expansion joints, and a sand or
gravel base for sidewalks and driveways minimize the
damage caused by frost action and by shrinking and
swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the very
slow permeability. Properly constructed lagoons can
function adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is lle. No woodland
ordination symbol is assigned.

31—Putnam silt loam. This very deep, nearly level,
poorly drained soil is on broad divides in the uplands.
Individual areas are irregular in shape and range from
about 25 to 3,000 acres in size.

Soil Survey

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 9 inches; very dark grayish brown, friable silt
loam

Subsurface layer:
9 to 16 inches; grayish brown, mottled, friable silt
loam

Subsoil:
16 to 22 inches; dark gray, mottled, firm silty clay
22 to 45 inches; grayish brown, mottled, firm silty
clay
45 to 60 inches; grayish brown, mottled, firm silty
clay loam

In some areas the subsurface layer is less than 6
inches thick.

important soil properties—

Permeability: Very slow

Surface runoff: Slow

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 0.5
foot to 1.5 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for cultivated crops or for hay
and pasture. This soil is suited to corn, soybeans,
winter wheat, and grain sorghum. The surface layer can
be easily tilled throughout a fairly wide range in
moisture content. If the surface is not protected by a
growing crop or surface mulch, however, it tends to
crust and puddle after periods of heavy rainfall.
Wetness is the main management concern. Shallow
surface ditches and land grading help to remove excess
water. Applying a system of conservation tillage and
harvesting while the soil is at the proper moisture
content or while the soil is frozen help to retain soil
structure and maintain internal drainage. Returning crop
residue to the soil and regularly adding other organic
material help to maintain the structure of the soil,
improve fertility, minimize crusting, and increase the
available water capacity and the rate of water
infiltration.

This soil is moderately well suited to birdsfoot trefoil
and switchgrass. The species that can withstand
wetness grow best. Deferred grazing, rotation grazing,
and applications of lime and fertilizer increase the
quantity and improve the quality of forage. Shallow
surface ditches and land grading reduce the wetness
that can damage plants.
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This soil is suited to building site development. The
wetness and the shrink-swell potential are severe
limitations on sites for dwellings. Using adequately
reinforced concrete in basement walls, foundations, and
footings and backfilling with sand and gravel minimize
the damage caused by shrinking and swelling. Installing
drainage tile around footings and foundations helps to
prevent the damage caused by excessive wetness.
Reinforced concrete, expansion joints, and a sand or
gravel base for sidewalks and driveways minimize the
damage caused by frost action and by shrinking and
swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the very
slow permeability. Properly constructed lagoons can
function adequately.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llw. No woodland
ordination symbol is assigned.

32B—Adco silt loam, 1 to 3 percent slopes. This
very deep, very gently sloping, somewhat poorly
drained soil is on ridgetops and side slopes that
connect to the main upland divides. Individual areas are
long and branching and range from about 50 to 500
acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 8 inches; very dark gray, friable silt loam

Subsurface layer:
8 to 12 inches; grayish brown, mottled, friable silty
clay loam

Subsoil:
12 to 16 inches; dark gray, mottled, firm clay
16 to 31 inches; yellowish brown and grayish
brown, mottled, firm silty clay
31 to 46 inches; light brownish gray, mottled, firm
silty clay loam

Substratum:
46 to 60 inches; light brownish gray, mottled, firm
silty clay loam

In some areas the surface layer is silty clay loam.
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Important soil properties—

Permeability: Very slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at a depth of 2 to 4
feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for cultivated crops or for hay
and pasture. This soil is suited to corn, soybeans,
winter wheat, and grain sorghum. The surface layer can
be easily tilled throughout a fairly wide range in
moisture content. If the surface is not protected by a
growing crop or surface mulch, however, it tends to
crust or puddle after periods of heavy rainfall, especially
in areas where the plow layer contains subsoil material.
The hazard of erosion is moderate. Practices that
minimize erosion and sustain production on this soil
include a system of conservation tillage that leaves a
protective cover of crop residue on the surface, winter
cover crops, terraces, underground tile outlets, grassed
waterways, contour farming, and a conservation
cropping system that includes close-growing pasture or
hay crops. Returning crop residue to the soil and
regularly adding other organic material improve fertility,
minimize crusting, and increase the available water
capacity and the rate of water infiltration.

This soil is well suited to ladino clover. It is
moderately well suited to tall fescue, timothy,
lespedeza, birdsfoot trefoil, indiangrass, and
switchgrass. The species that can withstand wetness
grow best. Controlling erosion during seedbed
preparation is the main management concern. Timely
tillage and a quickly established ground cover help to
control erosion. Deferred grazing, rotation grazing,
applications of lime and fertilizer, and weed and brush
control increase the quantity of forage, improve the
quality of forage, and help to control erosion.

This soil is suited to building site development. The
wetness and the shrink-swell potential are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and foundations helps to
prevent the damage caused by excessive wetness.
Reinforced concrete, expansion joints, and a sand or
gravel base for sidewalks and driveways minimize the
damage caused by frost action and by shrinking and
swelling.

This soil is unsuited to conventional septic tank
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absorption fields because of the wetness and the very
slow permeability. Properly constructed lagoons can
function adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage cuiverts minimize the damage caused by
wetness and by frost action.

The land capability classification is lle. No woodland
ordination symbol is assigned.

32B2—Adco silt loam, 1 to 3 percent slopes,
eroded. This very deep, very gently sloping, somewhat
poorly drained soil is on ridgetops and side slopes of
secondary upland divides. Individual areas are long and
narrow and range from about 15 to 300 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 5 inches; dark grayish brown, friable silt loam

Subsoil:
5 to 15 inches; dark grayish brown, mottled, firm
silty clay
15 to 32 inches; grayish brown, mottled, very firm
silty clay

32 to 41 inches; grayish brown and light brownish
gray, mottled, firm silty clay loam

Substratum:
41 to 60 inches; light brownish gray, mottled, firm
silt loam

In some areas the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
the poorly drained Leonard soils. These soils are on
head slopes and concave side slopes below the Adco
soil. They make up about 5 percent of the unit.

Important properties of the Adco soil—

Permeability: Very slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderately low

Seasonal high water table: Perched at a depth of 2 to 4
feet

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for cultivated crops or for hay
and pasture. A few areas are wooded. This soil is
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suited to corn (fig. 10), soybeans, winter wheat, and
grain sorghum. The surface layer can be easily tilled
throughout a fairly wide range in moisture content. If the
surface is not protected by a growing crop or surface
mulch, however, it tends to crust or puddle after periods
of heavy rainfall, especially in areas where the plow
layer contains subsoil material. Erosion has resulted in
the loss of about one-half of the original topsoil.
Practices that minimize erosion and sustain production
on this soil include a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, winter cover crops, terraces, underground tile
outlets, grassed waterways, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops. Returning crop residue to
the soil and regularly adding other organic material
improve fertility, minimize crusting, and increase the
available water capacity and the rate of water
infiltration.

This soil is well suited to ladino clover. It is
moderately well suited to alsike clover, birdsfoot trefoil,
big bluestem, and indiangrass. The species that can
withstand wetness grow best. Controlling erosion during
seedbed preparation is the main management concern.
Timely tillage and a quickly established ground cover
help to control erosion.

This soil is suited to building site development. The
wetness and the shrink-swell potential are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and foundations helps to
prevent the damage caused by excessive wetness.
Reinforced concrete, expansion joints, and a sand or
gravel base for sidewalks and driveways minimize the
damage caused by frost action and by shrinking and
swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the very
slow permeability. Properly constructed lagoons can
function adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is Ille. No woodland
ordination symbol is assigned.
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Figure 10.—Corn shocks in an area of Adco silt loam, 1 to 3 percent slopes, eroded.

40—Vesser silt loam, occasionally flooded. This
very deep, nearly level, poorly drained soil is on high
flood plains. It is occasionally flooded for brief periods.
Individual areas are long and narrow or irregular in
shape. They range from about 15 to 100 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 12 inches; very dark gray, friable silt loam

Subsurface layer:
12 to 24 inches; dark gray, mottled, friable silt loam

Subsoil:
24 to 45 inches; very dark gray and dark gray,
mottled, firm silty clay loam
45 to 60 inches; gray, mottled, friable silty clay loam

Included with this soil in mapping are small areas of
the frequently flooded Chequest and Tice soils on the
lower flood plains. These soils make up about 5 percent
of the unit.

Important properties of the Vesser soil—

Permeability: Moderate
Surface runoff: Slow
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Available water capacity: High

Organic matter content: Moderate

Depth to a seasonal high water table: 1 to 3 feet
Shrink-swell potential: Moderate

Potential for frost action: High

Most areas are used for cultivated crops. A few areas
are used for pasture and hay. This soil is suited to corn,
soybeans, winter wheat, and grain sorghum. The
surface layer can be easily tilled throughout a fairly
wide range in moisture content. If the surface is not
protected by a growing crop or surface mulch, however,
it tends to crust or puddle after periods of heavy rainfall,
especially in areas where the plow layer contains
subsoil material. Wetness is the main management
concern. Constructing diversions at the base of
adjacent upland slopes can keep excess water from
flowing onto this soil. Surface drains also help to
remove excess water.

This soil is suited to pasture and hay mixtures
containing species that can withstand wetness, such as
reed canarygrass and alsike clover. Deep-rooted
legumes, such as alfalfa, generally do not grow well
because of the seasonal high water table. Proper
stocking rates and timely deferment of grazing help to
keep the pasture in good condition. Rotation grazing
and applications of lime and fertilizer increase the
quantity and improve the quality of forage.

This soil generally is not used for building site
development because of the occasional flooding. If the
soil is used for building site development, dwellings
should be constructed on raised, well compacted fill
material on sites that are above the level of flooding.
Wetness and the shrink-swell potential are also
limitations on sites for dwellings with basements. The
damage caused by shrinking and swelling can be
minimized by using adequately reinforced concrete in
footings, foundations, and basement walls and
backfilling with sand and gravel. Installing drainage tiles
around footings and foundations helps to prevent the
damage caused by excessive wetness. Reinforcement
steel, expansion joints, and a sand or gravel base for
sidewalks and driveways minimize the damage caused
by frost action and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness. Properly
constructed lagoons can function adequately if the
berms are high enough to prevent overtopping by
flooding. Also, sealing the berms and bottom of the
lagoon with slowly permeable material helps to prevent
seepage and the contamination of ground water.

Low strength, the shrink-swell potential, the wetness,
the potential for frost action, and the flooding limit the
use of this soil as a site for local roads and streets.

Soil Survey

Constructing roads on raised, well compacted fill
material and strengthening the base with crushed rock
or other suitable base material minimize the damage
caused by flooding, low strength, and shrinking and
swelling. Grading the roads so that they shed water,
constructing roadside ditches, and installing drainage
culverts minimize the damage caused by wetness and
by frost action.

The land capability classification is llw. No woodland
ordination symbol is assigned.

41B—Marion silt loam, 1 to 3 percent slopes. This
very deep, very gently sloping, somewhat poorly
drained soil is on stream terraces at the base of the
more sloping uplands and above the flood plains.
Individual areas are irregular in shape and range from
about 5 to 30 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer: ;
0 to 9 inches; dark grayish brown, friable silt loam

Subsurface layer:
9 to 18 inches; brown, friable silt loam

Subsoil:
18 to 48 inches; yellowish brown and grayish
brown, mottleq, firm silty clay and silty clay loam

Substratum:
48 to 60 inches; grayish brown, mottled, firm silt
loam

In some areas sand and fine gravel are in the
surface layer and the upper part of the subsoil.

Included with this soil in mapping are small areas of
the sloping Gorin soils. These soils generally are at the
edges of the unit. They make up about 5 to 10 percent
of the unit.

Important properties of the Marion soil—

Permeability: Very slow

Surface runoff: Slow

Available water capacity: Moderate

Organic matter content: Moderately low

Seasonal high water table: Perched at a depth of 1 to 2
feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for cultivated crops or for hay
and pasture. This soil is suited to corn, soybeans,
winter wheat, and grain sorghum. The surface layer can
be easily tilled throughout a fairly wide range in
moisture content. If the surface is not protected by a
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growing crop or surface mulch, however, it tends to
crust or puddle after periods of heavy rainfall, especially
in areas where the plow layer contains subsoil material.
The hazard of erosion is moderate. Practices that
minimize erosion and sustain production on this soil
include a system of conservation tillage that leaves a
protective cover of crop residue on the surface, winter
cover crops, terraces, underground tile outlets, grassed
waterways, contour farming, and a conservation
cropping system that includes close-growing pasture or
hay crops.

This soil is well suited to ladino clover. It is
moderately well suited to birdsfoot trefoil, alsike clover,
crownvetch, tall fescue, timothy, switchgrass, big
bluestem, and indiangrass. The species that can
withstand wetness grow best. Controlling erosion during
seedbed preparation is a management concern. Timely
tillage and a quickly established ground cover help to
control erosion. Deferred grazing, rotation grazing,
applications of lime and fertilizer, and weed and brush
control increase the quantity of forage, improve the
quality of forage, and help to control erosion.

This soil is suited to trees, but few areas are
forested. The main management concerns are the
equipment limitation, seedling mortality, and the
windthrow hazard. Equipment should be used only
when the soil is dry or frozen. Planting container-grown
nursery stock or reinforcement planting during early
spring while seedlings are dormant increases the
seedling survival rate. Selective cutting and timely
harvesting of mature trees reduce the windthrow
hazard.

This soil is suited to building site development. The
wetness and the shrink-swell potential are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and foundations helps to
prevent the damage caused by excessive wetness.
Reinforced concrete, expansion joints, and a sand or
gravel base for sidewalks and driveways minimize the
damage caused by frost action and by shrinking and
swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the very
slow permeability. Properly constructed lagoons can
function adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening the
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
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shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llle. The
woodland ordination symbol is 2W, and the indicator
species is white oak.

42—Bremer silt loam, rarely flooded. This very
deep, nearly level, poorly drained soil is on low stream
terraces. It is subject to rare flooding for very brief
periods. Individual areas are irregular in shape and
range from about 10 to 150 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 4 inches; very dark brown, friable silt loam

Subsurface layer:
4 to 18 inches; black and very dark gray, mottled,
friable silt loam

Subsoil:
18 to 28 inches; very dark gray, mottled, very firm
silty clay
28 to 60 inches; very dark gray and dark gray,
mottled, very firm silty clay loam

In some areas the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
the frequently flooded Chequest soils on flood plains at
the lower edges of the unit. These soils make up less
than 5 percent of the unit.

Important properties of the Bremer soil—

Permeability: Moderately slow

Surface runoff: Slow

Available water capacity: High

Organic matter content: High

Depth to a seasonal high water table: 1 to 2 feet
Shrink-swell potential: High

Potential for frost action: High

Most areas are used for cultivated crops. A few areas
are used for pasture and hay. This soil is suited to corn,
soybeans, winter wheat, and grain sorghum. The
surface layer can be easily tilled throughout a fairly
wide range in moisture content. Wetness is the main
management concern. Constructing diversions at the
base of adjacent upland slopes can keep excess water
from flowing onto this soil. Shallow surface ditches and
land grading help to remove excess water.

This soil is suited to pasture and hay mixtures
containing species that can withstand wetness, such as
reed canarygrass and alsike clover. Deep-rooted
legumes, such as alfalfa, generally do not grow well
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because of the seasonal high water table. Proper
stocking rates and timely deferment of grazing help to
keep the pasture in good condition. Rotation grazing,
applications of lime and fertilizer, and weed and brush
control increase the quantity and improve the quality of
forage.

This soil is suited to trees. The main management
concerns are the equipment limitation, seedling
mortality, and the windthrow hazard. Trees should be
harvested during periods when the soil is firm and dry
or is frozen. Planting container-grown nursery stock or
reinforcement planting during early spring while
seedlings are dormant increases the seedling survival
rate. Selective cutting and timely harvesting of mature
trees reduce the windthrow hazard and maximize
growth potential.

This soil generally is not used for building site
development because of the flooding. Building sites
should be selected in areas above the level of flooding.
Wetness, the flooding, and the shrink-swell potential are
the main limitations on sites for dwellings. The damage
caused by shrinking and swelling can be minimized by
using adequately reinforced concrete in footings,
foundations, and basement walls and backfilling with
sand and gravel. Reinforcement steel, expansion joints,
and a sand or gravel base for sidewalks and driveways
minimize the damage caused by frost action and by
shrinking and swelling. Constructing dwellings without
basements on raised, well compacted fill material and
installing drainage tile around footings and foundations
help to prevent the damage caused by excessive
wetness or by flooding.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the
moderately slow permeability. Properly constructed
lagoons can function adequately if the berms are high
enough to prevent overtopping by flooding. Also,
sealing the berms and bottom of the lagoons with slowly
permeable material helps to prevent seepage and the
contamination of ground water.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Constructing roads
on raised, well compacted fill material and
strengthening the base with crushed rock or other
suitable material minimize the damage caused by low
strength and by shrinking and swelling. Grading the
roads so that they shed water, constructing roadside
ditches, and installing drainage culverts minimize the
damage caused by wetness and by frost action.

The land capability classification is llw. The woodland
ordination symbol is 7W, and the indicator species is
eastern cottonwood.
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43—Chariton silt loam. This very deep, nearly level,
poorly drained soil is on high stream terraces above the
adjacent flood plains and below the sloping uplands.
Individual areas are irregular in shape and range from
about 10 to 150 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 9 inches; very dark grayish brown, very friable
silt loam

Subsurface layer:
9 to 15 inches; grayish brown, mottied, friable silt
loam

Subsoil:

15 to 18 inches; grayish brown, mottled, friable silty
clay loam

18 to 22 inches; grayish brown, dark grayish brown,
and dark gray, mottled, very firm silty clay

22 to 37 inches; dark grayish brown, mottled, very
firm silty clay

37 to 46 inches; dark grayish brown, mottled, firm
silty clay loam

Substratum:
46 to 60 inches; yellowish brown, gray, and strong
brown, mottled, firm sandy clay loam

In some areas the subsurface layer is less than 4
inches thick.

Important soil properties—

Permeability: Slow

Surface runoff: Slow

Available water capacily: Moderate

Organic matter content: Moderate

Seasonal high water table: Perched at the surface to 1.5
feet below the surface

Shrink-swell potential: High

Potential for frost action: High

Most areas are used for cultivated crops. A few areas
are used for pasture and hay. This soil is suited to corn,
soybeans, winter wheat, and grain sorghum. The
surface layer can be easily tilled throughout a fairly
wide range in moisture content. If the surface is not
protected by a growing crop or surface mulch, however,
it tends to crust or puddle after periods of heavy rainfall,
especially in areas where the plow layer contains
subsoil material. Wetness is the main management
concern. Constructing diversions at the base of
adjacent upland slopes can keep excess water from
flowing onto this soil. Shallow surface ditches and land
grading help to remove excess water.
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This soil is suited to pasture and hay mixtures
containing species that can withstand wetness, such as
reed canarygrass and alsike clover. Deep-rooted
legumes, such as alfalfa, generally do not grow well
because of the seasonal high water table. Proper
stocking rates and timely deferment of grazing help to
keep the pasture in good condition. Rotation grazing
and applications of lime and fertilizer increase the
guantity and improve the quality of forage.

This soil is suited to building site development. The
wetness and the shrink-swell potential are limitations on
sites for dwellings. The damage caused by shrinking
and swelling can be minimized by using adequately
reinforced concrete in footings, foundations, and
basement walls and backfilling with sand and gravel.
Constructing dwellings on raised, well compacted fill
material and installing drainage tile around footings and
foundations help to prevent the damage caused by
excessive wetness. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the slow
permeability. Properly constructed lagoons can function
adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llw. No woodland
ordination symbol is assigned.

44B—Gifford silt loam, 2 to 5 percent slopes. This
very deep, gently sloping, poorly drained soil is on the
lower side slopes of high stream terraces adjacent to
the flood plain. Individual areas are irregular in shape
and range from about 15 to 150 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 7 inches; very dark grayish brown, friable silt
loam

Subsoil:
7 to 10 inches; dark grayish brown, firm silty clay
loam
10 to 24 inches; dark gray, mottled, firm silty clay
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24 to 39 inches; grayish brown and gray, mottled,
firm silty clay
39 to 60 inches; gray, mottled, friable silty clay loam

In some areas the subsurface layer is grayish brown
silt loam. In other areas sand and gravel are in the
surface layer and the upper part of the subsoil.

Important soil properties—

Permeability: Very slow

Surface runoff: Medium

Available water capacity: Moderate

Organic matter content: Moderately low

Seasonal high water table: Perched at a depth of 0.5
foot to 2.0 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for cultivated crops or for hay
and pasture. This soil is suited to corn, soybeans,
winter wheat, and grain sorghum. The surface layer can
be easily tilled throughout a fairly wide range in
moisture content. If the surface is not protected by a
growing crop or surface mulch, however, it tends to
crust or puddle after periods of heavy rainfall, especially
in areas where the plow layer contains subsoil material.
The hazard of erosion is severe. Practices that
minimize erosion and sustain production on this soil
include a system of conservation tillage that leaves a
protective cover of crop residue on the surface, winter
cover crops, terraces, underground tile outlets, grassed
waterways, contour farming, and a conservation
cropping system that includes close-growing pasture or
hay crops. Returning crop residue to the soil and
regularly adding other organic material improve fertility,
minimize crusting, and increase the available water
capacity and the rate of water infiltration.

This soil is suited to pasture and hay mixtures
containing species that can withstand wetness, such as
alsike clover. Deep-rooted legumes, such as alfalfa,
generally do not grow well because of the seasonal
high water table. Controlling erosion during seedbed
preparation is the main management concern. Timely
tillage and a quickly established ground cover help to
control erosion. Deferred grazing, rotation grazing,
applications of lime and fertilizer, and weed and brush
control increase the quantity and improve the quality of
forage.

This soil is suited to building site development. The
wetness and the shrink-swell potential are limitations on
sites for dwellings. Using adequately reinforced
concrete in basement walls, foundations, and footings
and backfilling with sand and gravel minimize the
damage caused by shrinking and swelling. Installing
drainage tile around footings and foundations helps to
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prevent the damage caused by excessive wetness.
Reinforced concrete, expansion joints, and a sand or
gravel base for sidewalks and driveways minimize the
damage caused by frost action and by shrinking and
swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the very
slow permeability. Properly constructed lagoons can
function adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is lle. No woodland
ordination symbol is assigned.

44C2—Gifford silt loam, 5 to 9 percent slopes,
eroded. This very deep, moderately sloping, poorly
drained soil is on the lower side slopes of high stream
terraces adjacent to the fiood plain. Individual areas are
irregular in shape and range from about 15 to 50 acres
in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 5 inches; very dark grayish brown, friable silt
loam

Subsoil:
5 to 7 inches; grayish brown, mottled, friable silty
clay
7 to 10 inches; dark gray, mottled, firm silty clay
10 to 33 inches; gray and grayish brown, mottled,
very firm silty clay loam

Substratum:
33 to 60 inches; multicolored, firm silt loam

In some areas the subsurface layer is grayish brown
silt loam. In other areas sand and gravel are in the
surface layer and the upper part of the subsoil.

Included with this soil in mapping are small areas of
the frequently flooded Blackoar and Chequest soils and
areas of soils on short, steep slopes at the lower edges
of the unit. Included areas make up about 4 to 10
percent of the unit.

Important properties of the Gifford soil—

Permeability: Very slow
Surface runoff: Medium
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Available water capacity: Moderate

Organic matter content: Moderately low

Seasonal high water table: Perched at a depth of 0.5
foot to 2.0 feet

Shrink-swell potential: High

Potential for frost action: Moderate

Most areas are used for cultivated crops or for hay
and pasture. This soil is suited to corn, soybeans,
winter wheat, and grain sorghum. The surface layer can
be easily tilled throughout a fairly wide range in
moisture content. If the surface is not protected by a
growing crop or surface mulch, however, it tends to
crust or puddle after periods of heavy rainfall, especially
in areas where the plow layer contains subsoil material.
Erosion has resulted in the loss of one-half or more of
the original topsoil. Practices that minimize erosion and
sustain production on this soil include a system of
conservation tillage that leaves a protective cover of
crop residue on the surface, winter cover crops,
grassed waterways, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops. Returning crop residue to
the soil and regularly adding other organic material
improve fertility, minimize crusting, and increase the
available water capacity and the rate of water
infiltration.

This soil is well suited to ladino clover. It is
moderately well suited to birdsfoot trefoil, alsike clover,
crownvetch, tall fescue, timothy, switchgrass, big
bluestem, and indiangrass. The species that can
withstand wetness grow best. Controlling erosion during
seedbed preparation is the main management concern.
Timely tillage and a quickly established ground cover
help to control erosion. Deferred grazing, rotation
grazing, applications of lime and fertilizer, and weed
and brush control increase the quantity and improve the
quality of forage.

This soil is suited to building site development. The
shrink-swell potential, the wetness, and the slope are
limitations on sites for dwellings. Using adequately
reinforced concrete in basement walls, foundations, and
footings and backfilling with sand and gravel minimize
the damage caused by shrinking and swelling. Installing
drainage tile around footings and underneath basement
floors helps to prevent the damage caused by
excessive wetness. Land grading may be needed
because of the slope. Reinforced concrete, expansion
joints, and a sand or gravel base for sidewalks and
driveways minimize the damage caused by frost action
and by shrinking and swelling.

This soil is unsuited to conventional septic tank
absorption fields because of the wetness and the very
slow permeability. Properly constructed lagoons can
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function adequately if the site can be leveled.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is llle. No woodland
ordination symbol is assigned.

45A—Moniteau silt loam, occasionally flooded, 0
to 3 percent slopes. This very deep, nearly level and
very gently sloping, poorly drained soil is on high flood
plains. It is occasionally flooded for brief periods.
Individual areas are irregular in shape and range from
about 5 to 150 acres in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 9 inches; grayish brown and brown, very friable
silt loam

Subsurface layer:
9 to 22 inches; light brownish gray, mottled, very
friable silt loam

Subsoil:
22 to 28 inches; grayish brown, mottled, firm silty
clay loam
28 to 41 inches; dark grayish brown, mottled, firm
silty clay loam
41 to 60 inches; dark gray, mottled, firm silt loam

In some areas the soil has more sand and less clay.

Included with this soil in mapping are small areas of
the frequently flooded Piopolis and Wilbur soils in the
slightly lower landscape positions adjacent to natural
stream channels. Included soils make up less than 8
percent of the unit.

Important properties of the Moniteau soil—

Permeability: Moderately slow

Surface runoff: Slow

Available water capacity: High

Organic matter content: Moderately low

Seasonal high water table: At the surface to 1 foot
below the surface

Shrink-swell potential: Moderate

Potential for frost action: High

Most areas are used for cultivated crops. This soil is
suited to corn, soybeans, winter wheat, and grain

45

sorghum. The surface layer can be easily tilled
throughout a fairly wide range in moisture content. If the
surface is not protected by a growing crop or surface
mulch, however, it tends to crust or puddle after periods
of heavy rainfall, especially in areas where the plow
layer contains subsoil material. Using shallow surface
ditches, land grading, and tilling only at the optimum
moisture content reduce wetness and improve crop
production. Returning crop residue to the soil and
regularly adding other organic material improve fertility,
minimize crusting, and increase the available water
capacity and the rate of water infiltration.

A few small areas are used for hay and pasture. This
soil is moderately well suited to tall fescue, timothy,
birdsfoot trefoil, red clover, and switchgrass. It is
moderately suited to big bluestem. Wetness is the main
management concern. The species that can withstand
wetness grow best. A drainage system is beneficial,
especially if deep-rooted species are planted. Deferred
grazing, rotation grazing, applications of lime and
fertilizer, and weed and brush control increase the
quantity and improve the quality of forage.

This soil is suited to trees, and some areas support
small stands of native hardwoods. The main
management concerns are the equipment limitation,
seedling mortality, and the windthrow hazard. Harvest
equipment should be used only when the topsoil is dry
and firm or when the soil is frozen. Seedling mortality is
caused by wetness or by droughtiness during dry
summer periods. Planting container-grown nursery
stock or reinforcement planting during early spring while
seedlings are dormant increases the seedling survival
rate. Selective cutting and timely harvesting of mature
trees reduce the windthrow hazard and maximize
growth potential.

This soil is unsuited to building site development and
onsite waste disposal because of the flooding. The
wetness, the shrink-swell potential, and the moderately
slow permeability also are severe limitations.

The flooding, low strength, the shrink-swell potential,
the wetness, and the potential for frost action limit the
use of this soil as a site for local roads and streets.
Constructing roads on raised, well compacted fill
material and strengthening the base with crushed rock
or other suitable material minimize the damage caused
by flooding, low strength, and shrinking and swelling.
Grading the roads so that they shed water, constructing
roadside ditches, and installing drainage culverts
minimize the damage caused by wetness and by frost
action.

The land capability classification is lllw. The
woodland ordination symbol is 4W, and the indicator
species is pin oak.
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46B—Vigar loam, rarely flooded, 2 to 5 percent
slopes. This very deep, gently sioping, moderately well
drained soil is on toe slopes at the base of the uplands
and adjacent to the flood plain. It is subject to rare
flooding for very brief periods. Individual areas are
irregular in shape and range from about 15 to 50 acres
in size.

The typical sequence, depth, and composition of the
layers of this soil are as follows—

Surface layer:
0 to 7 inches; very dark gray, friable loam

Subsurface layer:
7 to 20 inches; very dark gray, friable loam

Subsoil:
20 to 26 inches; dark grayish brown, friable loam
26 to 34 inches; dark grayish brown and brown,
mottled, friable loam ‘
34 to 60 inches; dark grayish brown, gray, and
brown, mottled, firm silty clay loam

In some areas the surface layer and the upper part of
the subsoil are silt loam.

Important soil properties—

Permeability: Moderately slow

Surface runoff: Medium

Available water capacity: High

Organic matter content: Moderate

Depth to a seasonal high water table: 2 to 3 feet
Shrink-swell potential: Moderate

Potential for frost action: High

Most areas are used for cultivated crops or for hay
and pasture. This soil is suited to corn, soybeans,
winter wheat, and grain sorghum. The surface layer is
friable and can be easily tilled within a moderate range
in moisture content. The hazard of erosion is moderate.
Practices that minimize erosion and sustain production
on this soil include a system of conservation tillage that
leaves a protective cover of crop residue on the
surface, winter cover crops, terraces, underground tile
outlets, grassed waterways, contour farming, and a
conservation cropping system that includes close-
growing pasture or hay crops.

This soil is well suited to ladino clover. It is
moderately well suited to tall fescue, timothy,
lespedeza, birdsfoot trefoil, indiangrass, and
switchgrass. The species that can withstand wetness
grow best. Controlling erosion during seedbed
preparation is the main management concern. Timely
tillage and a quickly established ground cover help to
control erosion. Deferred grazing, rotation grazing,
applications of lime and fertilizer, and weed and brush
control increase the quantity of forage, improve the
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quality of forage, and help to control erosion.

This soil generally is not used for building site
development because of the wetness and the flooding.
The shrink-swell potential is a severe limitation on sites
for dwellings. If this soil is used for building site
development, dwellings should be constructed on
raised, well compacted fill material on sites that are
above the level of flooding. Installing drainage tile
around footings and foundations minimizes the damage
caused by excessive wetness. The damage caused by
shrinking and swelling can be minimized by using
adequately reinforced concrete in footings, foundations,
and basement walls and backfilling with sand and
gravel. Reinforcement steel, expansion joints, and a
sand or gravel base for sidewalks and driveways
minimize the damage caused by frost action and by
shrinking and swelling.

This soil generally is not used for septic tank
absorption fields because of the wetness and the
moderately slow permeability. Properly constructed
lagoons can function adequately if the site can be
leveled. Also, sealing the berms and bottom of the
lagoon with slowly permeable material helps to prevent
seepage.

Low strength, the shrink-swell potential, the wetness,
and the potential for frost action limit the use of this soil
as a site for local roads and streets. Strengthening
roads with crushed rock or other suitable base material
minimizes the damage caused by low strength and by
shrinking and swelling. Grading the roads so that they
shed water, constructing roadside ditches, and installing
drainage culverts minimize the damage caused by
wetness and by frost action.

The land capability classification is lle. No woodland
ordination symbol is assigned.

51—Wilbur silt loam, frequently flooded. This very
deep, nearly level, moderately well drain